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-D 0 not 1 to offer the following” 
Treatiſe of Arithmetic to the Public as a 


complete and finiſhed Piece on the Subject; for 


to treat of the Theory and Practice fally, in a= 
regular ſcientific manner, would require a much 


larger volume. 


My principal deſign was to compoſe a ſhort 
methodical tract for the purpoſes of teaching, 
and to draw up the whole in ſuch a manner, as 
ſeemed to be beſt adapted to the-capacity. and 
convenience of the Learner. ; 

In purſuance of this plan, I have every where 


endeavoured to make the Definitions and Rules 


as conciſe and ſimple as poſſible, and to exem- 
plify them with ſuch Queſtions, in general, as- 
are moſt likely to occur in Trade and Buſineſs. 
The firſt ſtion of every Rule is wrought out 
at length, in order to ſhew the manner of work 
ing, and all remarks and obſervations are con- 
fined to the Notes; ſo that nothing is to be found 
in the Text but what it is neceſſary to tranſcribe: 
and fix in the memory. 
This laſt Particular ſeems to have been greatly 


neglected by of our Arithmerical Writers, 


and yet I am thoroughly perſuaded, that a proper 

attention to it would be of great * both to. 

the Tutor and the Scholar, 
A. 2. When | 


10 PREFACE. 


When a number of things are mixed eder 
which have little or no connection, they naturally 
create confuſion, and the Learner is at a loſs to diſ- 
cover which are to be copied and which not. This 


1 have often found to be the caſe, and therefore 


have carefully avoided tt. 


When I firſt began this Work, I intended to 


have ſhewn the reaſon of every Rule from pure 
Arithmetical Principles; but | afterwards found, 
in many Caſes, that it would be very tedious and 


Inconvenient. 1 was obliged therefore, in thoſe 


inſtances, to have recourſe to Algebra, as a more 
natural and elegant method of demonftratian ; 
the univerſal characters made uſe of in that ſcience 
being prior to thoſe of our preſent numeral nota- 
tion, and by them the different Rules of Arith- 
metic were at firſt inveſtigated. 
This method may alſo be attended with an advan- 
ge which did not occur to me at that time; for 
it muſt naturally lead the Learner to perceive the 
intimate connection that ſubſiſts between Algebra 
and Arithmetic, and, if he is of an ingenious 
turn of mind, will be the moſt likely means of 


ta 


_ Inducing him to acquire a knowledge of that 


Science. 


It is not "Ree that Learners in general o can 


be made to attend to the reaſon and demonſtra- 
tion of every thing they perform, as that would 
be often tedious and impracticable. But thoſe 
who intend to make themſelves maſters of the 
ſubject, and cannot be ſatisfied with knowing the 
Tules only by rote, will do well to apply to the 
Notes, and endeayour to become acquainted with 
| FE grounds and rationale of eyery operation. 
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reſpect. 


P RIEU Hen 
have been careful to give moſt of the Rules 
which are ſuppoſed to belong to Arithmetic, be- 
cauſe there are none of them but what are uſeful 
upon ſome occaſions, and may, any of them, be 


_ ealily omitted when they are found unneceſſary. 


The Notes likewiſe contain moſt of the uſeful 


Theorems that belong to this Science, which 


were given as a {till further help to the inquiſt- 
tive Pupil, and in order to make this Work a 
uſeful compendium to thoſe who are already ac- 
quainted with the Subject. 5 

The order in which the different Rules ſhould 


be taught is a matter entirely arbitrary, and 


therefore no directions could be given for it; 
however, they are ſo diſpoſed as to have but little 
dependence on each other, and conſequently 
every Teacher is left to his own choice in that 

The Plan I have here followed ſeems to me to 
be the only proper one upon which a School book 


of this kind can be written; and I have endea- 
voured to render the execution of it as complete 


and perfect as poſſible. The manuſcript was 
at firſt deſigned as a Note book for my own pri- 
vate Scholars, and I was afterwards induced to 
make it public, by the hope of its being found 
uſeful to Tutors and Learners in general. 


Deane- ſtreet, Fetter- lane, 
Jan, 10, 1780, 
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 ExPLAanAT1ow of the CnARAACT RRS. 
+ fGgnifies plus, or addition, | 
minus, or ſubtraftion. 
multiplication. 
diviſſn. 
1 22: proportion. 
equality. 


5 1 . a 9 
1 0 
vie ; 


v. ſqgquare root; a 


cube root. 


* 
hid 7 


| any root, or power ja general, 


_. Diviſion is ſometimes expreſſed by placing the 
numbers one above another, in the form of a 
fraction where the upper number Ggnifies the 


* * 


dividend, and the lower one the diviſor, 
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Reduction of Vulgar Fractions 
Addition of ditto —— 


N 1 
„ OCTATION -.* -:-:: page 1 
5 Simple Addition — { 
Simple Subtraction — —  m—_—_ _ — | 
Simple Multiplication —— — 
Simple Diviſion — — — 
Compound Addition ——— — 
Compound Subtraction _ — — 
Compound Multiplication  —— — 
Compound Diviſion — — | 
Reduction SO e — | 
Rule of Three Direct — — 1 
Rule of Three Inverſe — — 
Compound Proportion — — 
Practice | — | —— | 
Tare and Trett — — — | 
Bills of Parcels | ——— — +4 
Simple Intereſt — — — | 
:Commifion———_— — — 
Brokage | — — | 
In ſurance 7 5 ——5 — i 
2X Boying and Selling of Stocks — — | 
X Diſcount — — | 
Compound Intereſt ——  —_—_ — | 
Equation. of Payments — — — 
Barter —— — — 
J r — — 
Double Fellowſhip — — — | 
Alligation Medial ——ů — | 
%%% . | wenn 0 | 


ves 


vili | ConTENTSs. 


Multiplication of ditto 
Diviſion of ditto —— 
Rule of Three Direct of ditto 

Rule of Three Inverſe of ditto 
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Decimal Fractions 3 
Addition of Decimalss— 
Subtraction of ditto — — 


Multiplication of dito — 
Diviſion of ditto - wma 
Reduction of ditto | —— —— 
Rule of Three in ditto —— —— 
Circulating Decimals K 
Reduction of — Decimals 
Addition of ditto — 
Subtraction of ditto oe. 
Multiplication of ditto ' 
Diviſion of ditto —— 
Duodecimals — 
Simple Intereſt by Decimals 
Diſcount by +a 
Equation of Payments by ditto 
Compound Intereſt by ditto — 
Annuities | : 
Annuities at Simple Intereſt 
Annuities at Compound Intereſt. 
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Of the purchaſing of Freehold Eſtates at e 


Intereſt 8 
Arithmetical Progreſſion | * 
Geometrical Progreſſioon “ 8 
Involution | Any, CES 
Extraction of the Square Root 3 
Extraction of the Cube Root . 
Extraction of the Roots of Powers i in general Ga 
Single Poſition {IE he 
Double Poſition "nes 3 
Permutations and Combinations CES 
_ Exchanges — — 
Arbitration of Exchanges — — 
Miſcellaneous Queſtions ———_—e — 
Arithmetical Tables — — gat th 
5 | | 2 


136 
138 


144 


151 
152 


156 


161 
163 
165 
168 


177 


187 
189 


e end. 
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NN RNITHME TI is the art of computing 
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X by 


Numbers, and has five principal or 


4 


— 
i 
» 
7 
— 
— 


fundamental rules for its operations; viz. 


F. N Notation, Addition, Subtraction, Multipli- 


cation and Diviſion. 8 5 


NOTA TIO N*. 


Notation teacheth how to expreſs any propoſed num- . 


ber, eitker by words or characters. 
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As it is abſolutely neceſſary to have a perfect knowledge of our 


ern 
* 
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excellent method of notation, in order to underſtand the reaſoning 
made uſe of in the following notes, I ſhalt endeavour to explain it 


in as clear and conciſe a manner as poſſible. 


_ 


Firſt, then, it may be obſerved, that the characters by which all 


numbers are expreſſed, are theſe ten; o, 1, 2, 3, 4, 5, 6, 7, 8, 93 


o is called a cypher, and the reſt, or rather all of them, are called 


figures or digits. The names and ſignification of theſe characters, 
and the origin or generation of the numbers they ſtand for, are as 
follows: o nothing; 1 one, or a ſingle thing called an unit; 1 + 
1 2 two; 2 + 1 = 3 three; 3 + 1 = 4 four; 4 + x ; ſive; 
5 T1 s ſix; 6 +1=7 ſeven; 7 +1=8eight; 8 12 9 


nine; and g + 1 = ten; which has no ſingle character; and thus 


by the continual addition of one all numbers are generated. 


2. Beſides the ſimple value of the figures, as above noted, they . 


have, each, a local value, according to the following law: 


Viz. In a combination of figures, reckoning from right to left, Z 


the figure in the firſt place repreſents its primitive ſimple value; that 


in-the ſecond place ten times its ſimple value; that in the third place ; 
a hundred times its ſimple value; - O on; the value of the figure 


5 ARITHMETIC. 


Toe read NUMBERS. 


To the ſimple value of each figure join the name of its | 
Place, beginning at the left hand and reading towards 
. the right, ES Ee Ne 


+ Read the following numbers: 


{i 37, 101, 110%, 30791, 70079. 3306677, 111000 U 1, 
3 1234567890, 10203040506 ooo. | 


— * 


2 * — 


An each ſucceeding place being ten times the value of it in that im- 
_ mediately preceding it. | | 
3: . The names of the places are, denominated according to their 
order. The firſt is called the place of units; the ſecond, tens; the 
1 third, hundreds; the fourth, thoutands ; the fifth, ten thouſands. ; 
| the fixth, hundred thouſands ; the ſeventh, millions; and fo on. 
| Thus, in the number 3456739 3.9 in the firit place ſignifies only nine; 
in the ſecond place lignifies'eight tens or eighty 3 7 in the third 
place is ſeven hundred ; -6 in the fourth place is fix thouland ; 5 in 
the Gifth place is fifty thouſand ; 4 in the ſixth place is four hundred 
thouſand; and 3 in the ſeventh place is three millions; and the whole 
number is lead thus, three millions, four hundred and fifty - ſix thou- 


-  , Fang, ſeven hundred and eig nine. r 
| 4. A cypher, though it Iignifies nothing of itſelf, yet it occupies 


a place, and, when {et on the right hand of other figures, increaſes 
; their value in the ſame ten-fold proportion; thus, 5 ſignifies only five, 
+ dur 50 is ive tens or fifty, and goo is five hundred, &c. | 

58 For the more eaſily reading of large numbers, they are divided 
_- Into periods and half- periods, each half- period conſiſting of three fi- 
| ” gures; the name of the firſt period being units; of the ſecond, milli- 
ons j of the third, billions ; of the fourth, trillions, &c. Alfo the 


* 


mf ard af any period is ſo many units of it, and the latter part ſo 
The following table contains a ſummary. of the whole doctrine. 


1 


i Periods. Quadfrill. Trillions. Billions. Millions. Units. 
th. un. : th. un. th. un. th. un. g. x. t c. x. u 
123, 456 .789,098. 765,432 101, 234 567,892 


PT 7 5) = 
To 


— 


— 


1 1 c 2 r - N a 
S oF * 


_- $1m»LE ADDITION. 9 


* 


* 


| 'To write NUMBERS, 1 
. oth; on R UL E. 1 1 
Write down the figures in the ſame order their values 
are expreſſed in, beginning at the left hand, and writ- 


ing towards the right; remembering to ſupply thoſe 
places of the natural order with cyphers, which are 


omitted in the queſtion, 
EXAMPLE'S. 
Write down in figures the following numbers: 


ſand and thirty-nine. A million and a half. A hun- 
dred and four ſcore and five thouſand, Eleven thouſand 


billions, ſix hundred thouſand million, four thouſand 
and one N OY ne = 
SIMPLE ADDITION. 
Simple Addition teacheth to collect ſeveral number 
of the ſame denomination into one total. 

X U L. E.. 


2h, 


a line under them. | 25 


* This rule, as well as the method of proof, is founded on the 
known axiom, the whole is equal to the ſum of all its parts”. All 
that requires explaining is the method of placing the numbers and 
carrying for the tens; both which are evident from the nature of no- 
tation: for any other diſpoſition of the numbers would entirely alter 
their value; and carrying one far every ten, from an inferior line to 
a ſuperior, is, evidently, right, ſince an unit in the latter caſe is of 
the ſame value as ten in the former. FL E 
Beſides the method here given, there is another very ingenious one 
of proving addition by caſting out the nines, thus 5 
ule. 1. Add the figures in the uppermoſt row together, and 
And how many nines are N in their ſum. 


GP * 
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Eighty-one. Two hundred and eleven. One thous 


million, eleven hundred thouſand and eleven. Thirteen 


1. Place the numbers under each other, ſo that units 
may ſtand under units, tens under tens, &c. and draw 


0 
5 


4 S1MPLE: ADDITION. 
2. Add up the figures in the row of units, and find 
how many tens are contained in their ſum. 
3. Set down the remainder, and carry as many ones 
to the next row as there are tens; with which proceed 
as before; and fo on till the whole is finiſhed. 4 
25.7 Method of PRoorx. i 
1. Draw a line below the uppermoſt number, and | 
ſuppoſe it cut off. | 
2. Add all the reſt. together, and ſet their ſum under 
the number to be proved. | 3. Add 


8 


— — 


1 2. Reject the nines, and ſet down the remainder directly even 
With the figures in the row. | | BY 

3- Do the ſame with each of the given numbers; and ſet all theſe 
Wt exceſſes of nine together in a line, and find their ſum ; then if the 1 
Se. eeeſs of nines in this ſum, found as before, is equal to the excels XJ 
„, nines in the total ſum the queſtion is right. | 


EXAMPLE. 


oy 
&© 
ty 


| 2-3 
et ©5766 5 
| * M755 F;2- 7 
. 18303] 5.6 

— — —— 


This method depends upon a property of the number 9, which, 
except 3, belongs to no other digit whatever ; yiz. that any number 
divided by 9, will leave the ſame remainder as the ſum of its fi- 
gutes or digits divided by 9; which may be thus demonſtrated. 

5 Demon. 1 5 there be any number, as 346; this ſeparated into 
its ſeveral parts becomes 3000 + 400 + 60 + 7; but 3000 = 3 
X_ 1000 = 3 X 999 +1 = 3 X 999 + 3. In like manner 400 
=4 X99 +4, and 66 = 6 X 9 + 6. Therefore 3467 = 3 x 
999 +3 +4X99+4+6x9+6+7=3 x.999 +4 x 99 
+6x9+3+4+6+7. And 927 —3X99974X99+5x9 

r e I | 


6 A 5 8 :; 4 
e 3 x 99 + 4X 99 +6 X 9 is, evidently, 
: diviſible by g; therefore 3467 divided by g will leave the ſame re- 
: mainder as 3 + 4 + 6 + 7 divided by 9; and the ſame will hold for 
1 aur other number whatever. 2, E. D. : The 


: SIMPLE ADDITION. g 

23. Add this laſt found number and the uppermoſt line 

together, and if their ſum is the ſame as that found by _ 

the firſt addition, the queſtion is right. by 
EXAMPLES, 


5 1 (2) Z (3) 


— 


23456 22345 34578 
7590 ũ _ E 
„ 8752 "| 
78901 340 328 
23456 © 350 "IEF 
7890 - 78 327 
get Sum: san, Sum 
283615 © He's > ek 
307071 Proof N r Proof 


J. Add 8635, 2194, 7421, 5063, 2196, and 1245 
together. Anſ. 20754. 4 
3 | | 5. Add 


The fame may be demonſtrated univerſally thus: : 
Demon. Let N = any number whatever, a, b, c, &c. the digits 
of which it is compoſed, and # = as many cyphers as a, the higheſt 
digit, is places from unity. Then N = @awithn, 0's + bh with a — 1, 
0s + c witha—2, 0's, &c. by the nature of notation; = a X 
n — 1, 9% Fa+bxn—z 93s +b +cxn—3, g's + c, &c. 
=aX#—1, 95 +bxX#—2,9%5 +1 Xu—3, 9% &c.; +, 
+65 ＋ &.but@x#—1,95 +bX n—2, 9's + © X n— 3, 
9's, &c. is, plainlys diviſible by 9; therefore M divided by 9 will leave 
the ſame remainder as a + c, &c. divided by 9. . E. . 
In the very ſame manner this property may be ſhewn to belong to 
the number three; bur the preference is uſually given to the number 
9, on account of its being more convenient in practice. 

Now from the demonſtration here given, the reaſon of the rule 
itſelf is evident; for the exceſs of nines in two or more numbers be- 
ing taken ſeparately, and the 8 of nines taken alſo out of the Tum 


3 7 
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9 SIMPLE SUBTRACTION. 


5. Add 246034, 298765, 47321, 58653, 64218, 
3376, 9821 and 340 together. Anſ. 730528. 9 
. 6. Add 562163, 21904, 563,21, 18536, 4340, 279 
7. How many ſhillings are there in a crown, a guiz- * 
nea, a moidore, and a fix and thirty? Anſ. 89. 
8. How many days are there in the twelve calendar 
months? Anſ. 365. e e 
9. How. many days are there from the 1gth day of 
April 1774, to the 27th day of November 1775, both 
days excluſive? Anſ. 586. * 


SIMPLE SUBTRACTION. 
Simple Subtraction teacheth to take a leſs number from 
a greater of the ſame denomination, and thereby ſnewa 
the difference or remainder, _ 
UL. | 
1. Place the leaſt number under the greateſt; ſo that 


units may ſtand under units, tens under tens, &c. and . 
draw a line under them. f „ 1 
j ö ’— u— PF—.—. . — —— — j 
11 of the former exceſſes, it is plain this laſt exceſs muſt be equal to the - | 
1h exceſs of nines contained in the total ſum of all theſe numbers; the _ 
T parts being equal to the whole. | a e eee 
This rule was firſt given by Dr. Wallis in bis Arithmetic, — 2 
liſhed anno 2657, and is a very ſimple eaſy method; though it is | 


to this inconvenience, that a wrong operation may 1 
to be right; for if we change the places of any two figures in the ſum, 

it will ſtill be the fame ; but then a true ſum will always appear to 
. 3 

be at leaſt two errors, and theſe te to each other; and if there 

are more than two errors they muſt balance amongſt themſelves : but 

| the chance againſt this particular cireumſtance is ſo great, that we may 

as ſafely truit to thigproof as to any other; except, indeed, when 


* * 
* 
2 Un 8 * 
1 
P * ON 3 * 1 


778 | a lazy boy, who knows the method, has a mind to tranſpoſe the fi- 
1 gures in the manner above mentioned; which muſt be always guard- 
1 — edagainſ, | 

71:8 1. L figures of the leaſt numberare leſs than 


| their carreſpondeut figures in the greater, the difference of the figures | 


* 
oY 


 $1mers SUBTRACTION,” I” 
2: Begin at the right hand, and take each figure in i 
the lower line from the figure above it, and fer down 
the remainder. $5958 3 
3. If the lower figure is greater chan that above it. 
add ten to the upper number; from which number, ſo 
increaſed, take the lower, and ſet down the remainder, 
carrying one to the next lower number; with which 
proceed as before, and ſo on till the whole is finiſned. 
- Mei bod of PROOF.” | 
Add the remainder to the leaſt number, and if the 
ſum is equal to the greateſt, the work is right. 
| EXAMPLES» * 1 
RE 4 ak- 
From 3287625 From 5327457 From 1234567 
Take 2349730 ee eee 


Rem. 943809 Rem. Rem. 


_ 4... 4. Cha 


1 


Proof. 3287625 Proof. Proof. 


4A Bs 88 


. From 2637804 Take 2376982. Af. 260822. * 


* 
* 
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muſt the ſum of the differences of all the 6milar patts be equal to the 


2. When any figure of the greateſt number is leſs than its cõr- 
reſpondent *. in the leaſt, the ten which is added by the rule is 
the value of an unit in the next higher place, by the nature of nota» 
tion; and the one that is added to the next place of the leaſt number 
is to diminiſh-the correſpondent place of the greater accordingly ;; 
_ which is only taking from one place and adding as much to another, 
whereby the total is never changed. And by this means the greater 
number is refolved into ſuch parts as are ab greater than, or equal 
to, the ſimilar parts of the leſs: and the difference of the correſpond- 
ing figures, taken together, will, evidently, make up the difference 
of the whole. Q. E. D. i 1 
The truth of the method of proof is evident: for the differenc&of 
two numbers added to the leaſt is, manifeſtly, equal to the greater. 


io Om AU rNT 
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F Stuere MULTIPLICATION. 


7. The Arabian method of notation was firſt known 
in England about the year 1150, how long is it ſince, 
to this preſent year 1770? An. 620 years. 

8. Sir Iſaac Newton was born in the year 1642, and 
died in 1727, how old was he at the time of his 
deceaſe. Au. 85 years. 

9. A grant of the crown, anno domini 1237, was 
| tarkeited 137 years before the revolution in 16883 ww 
long did the ſame ſubſiſt? Anſ. 314 years. 


SIMPLE MULTIPLICATION. 
Simple Multiplication is a compendious method of ad- 
dition, and teacheth to find the amount of any given 


number of one denomination, by repeating it any pro» 
Will - number of times. 1 
111 The number to be multiplied is called the multiplicand. = 
N The number you multiply by is called the muliplier. 
1 be number found from the een is called the 1 
i Both the multiplier and multiplicand are, tA general, E: 
called terms or factors. 1 

. R U L E. 3 

3. Place the multiplier under the multiplicand, ſo | 

that units may ſtand under units, tens under tens, Se 

and draw a line under them. 1 

* Begin 4 


. Demon. 1. When the multiplier i is a foals: digit it 1s plain that 
we find the product; for by multiplying every figure, that is, every 
part of the multiplicand, we multiply the whole; and by writing 
down the products that are leſs than ten, or the exceſs of tens, in 
the places of the figures multiplied, and carrying the number-of 
tens to the product of the next place, is only gathering together the 
ſimilar parts of the reſpective products, and is, therefore, the ſame | 

thing, in effect, as though we wrote down the multiplicand as often as 
themultiplier expreſſes and added them together: for the ſum of every 
column is the product of the figures in the place of that colums ; 
and theſe products collected together are, evidently, equal to tl.e 
whole nn product. 
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After we have found the product of the multiplicand by the firſt 


wimete MULTIPLICATION, 9 


2. Pegin at the right hand, and multiply the whole 
multiplicand ſeverally by each figure in the multiplier, 
ſetting down the firſt figure of every line directly un- 
der the figure you are multiplying by, and carry for 
the tens as in addition. T 73 

2. Add all the lines together, and their ſum is the 
product, TE 
Zethed of PROOF. 

Make the former multiplicand the multiplier, and 
the multiplier the multiplicand, and proceed as before; 
and if this product is equal to the former, the queſ- 
tion is right. | ; 1 

| "Ex a Mw. 


WY — — — 1 — 
* 8 3 


—— 


Alt. 


2. If the multiplier is a number made up of more than one dig 


figure of the multiplier, as above, we ſuppoſe the multiplier divided 
into parts, and find, after the ſame manner, the product of the mul- 
tiplicand by the ſecond figure of the multiplier; but as the figure we 
are multiplying by ſtands in the place of tens, the product muſt be 
ten times its ſimple value; and therefore the firit figure of this pro- 
duct muſt be placed in the place of tens; or, which is the ſame thing, 
directly under the figure we are multiplying by. And proceeding 
in this manner ſeparately with all the figures of the multipher, it is 
evident that we ſhall multiply all the parts of the multiplicand by all 
the parts of the multiplier; or, the whole of the multiplicand by the 


whole of the multiplier ; therefore theſe ſeveral products being ad- 


ded together will be equal to the whole required product. Q. E. D. 
The reaſon of the method of proof depends upon this propoſition, 
ce that if two numbers are to be multiplied together, either of them 
may be made the multiplier, or the multiplicand, and the product will 
be the fame.” A ſmall attention to the nature of numbers will make 
this truth evident: for 3x 7 =21=7 x 3; and in general 3 x 4 
X * G, &c. =4X3%X6X 5, &c. without any regard to the 
order of the terms: and this is ti ue of any number of factors what= 
ever. 2: 4.4 De 

The following examples are ſubjoined to make the reaſen of the 
rule appear as plain as poſſibl ee. ; 


B 5 ; | 237565 


100 SinyeLE MULTIPLICATION; 


2 wy 3274567547 4 by 2. 4, 65491350948 


337565 | ET 


- 


(1) EXAMPLES. (2) 


Mult. 23456787454 Mult. 32745654473 Multiplic. 
by 7 | by 2 234 Multiplier 


421. 18779751278 Prod. 13982617892 
—ʒ ͤ —„—43̃ᷣ 98236963419 
ee. 


af. 7662483 146682 Product. 


IE CI — 


Multiply 37432875 6432 by 3 An]. 1122986269296. | 
5. Multiply 5806342748 by 4. An,. 23225370992 
6. Multiply 4359745074 by 5. Af 421783725370 1 


»„é—— 


5 


„( Dh 


(2) eee 


„ _ 
— 8 rc — 


5 4567 
| F 8 
„ ↄ · uw 9628045 - - 7 times the 8 1 
60 * 5. 82 52610560 times ditto. 3 
X 4- 6877175 Foo times ditto, 1 
7000 X 5 5501740 - - -. 4000 times ditto. : 
30000 Xx 5. — 
100 X 5 628161164 58S um 4567 times ditto. 
4578252137565 * 5- 3 
3 : 
Befides the preceding method of proof, there is 88 very | 
eonvenient and eaſy one by the help of that peculiar property of the 
number 9, mentioned in addition; which is performed thus: = 
Rule. 2- Caſt the nines out of the two factors, as in addition, ang 
fet down the remainders. 


2. Multiply the two remainders together: and if the exceſs of nines bn 
Si their product is equal to the exceſs of nines.in the total product, 3 
4 


MURTATATILAT 
3 


E x AMP L E. 
4215. 3 r exceſs of g's in the multiplicand. 
878 5 = ditto in the multiplier. 


Lys 6 = ditto in the odufi; 2 FER of 
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SIMũT IE MULTIPLICATION, 21 


7. Multiply 274567546473 by 6. 
8. Mult. 54328432847 by 8. | 


9 Mult. 8643597 by 9. - 
10. Mult. 796534289 by 11. 


11. Mult. 3274656461 by 12. 
12. Mult. 7324687567 by 15, 
.13. Molt. 94713761 by 18. 


14. Mult. 273580961 by 23. 
15 Mult. 27501976 by 271. 
16, Mult. 82164973 by 3027. 


A, 434627462776 
As 77792373 
_ An). 8761877179: . 


A 1704847698 


Anf. 16474052788 38 


— 


Ar. 39295877532 
Anf. 109870313505 


Anf 6292362103 
An/. 745 303 5496 
Ars. 248713373271 


20. Mult. 123456789 by 123456789. 4. 152415787509 21. 


17. Mult: 6247386495 by 27356. Au 470903504957220 
18. Mult. 8496427 by 874359. An. 7428927415293 
19. Mult. 467853798 by 6839754. A. 3 20000488628 5692 


CoOoNTR ACTIONS. 


1. When there are cyphers to the right hand of one 

or both the numbers to be multiplied. _. 
Proceed as before, neglecting the cyphers, and to the 
right hand of the product place as many cyphers as are 


in both the numbers. 


3 
6 


Demon. of the Rule. Let M and N be the number of g's in the fac- 
tors to be multiplied, and à and ö what remains; then M + @ and 
N + will be the numbers themſelves, and their product is M x N 
+£Mxb+NxXa+ a Xx; but the three firſt of theſe products 
are each a preciſe number of g's, becauſe one of their factors is ſo : 
therefore theſe being caft away there remains only à x 5; and if the 
9's are alſo caſt out of this, the exceſs is the exceſs of g's in the total 
product; but a and b are the exceſſes in the factors themſelves, and 
a X b their product; therefore the rule is true. Q: E. D. | 
This method is liable to the ſame inconvenience with that in ad- 


dition. | | 


9 


Multiplication may alſo, very naturally, be proved by diviſion, 
for the product being divided by either of the factors will, evidently, 
give the other; but it would have been contrary to good method to 
have given this rule in the text, becauſe the pupil is ſuppoſed, as yet, 

to be unacquainted with diviſion. £6.61 


E x A M= 


22 Sur MutTIPLICATION. 
b EXAuTIES. 
1. Multiply 1234500 by 7500. Anſ. 92587 50000. 


F 2. Multiply 461200 by 72000. Anſ. 33206400000 
1. Nen 81 5036000 by 70300 A. 57297030800000 


II. When the multiplier i is an unit with any number 
of cyphers annexed. 
1 W 

Aff as many eyphers to the multiplicand as there 
are cyphers in the gltiglicr, and it will make the pro- 
| duet required. 
| ExAMPLES. 


2 1 9 3456789024 by 10. Anſ. 34567890240 

l Lou tiply x 13450783 by 100. * 1345678300 

23. Mult. 9876543216 by 1000. A. 9876543210000 
gg When the multiplier is tid product of two or 

more numbers 1 in the table. | | 


| R U L Ex. 


3 An en by thoſe parts inſtead of tha | 
| * number at once. | 


E - E xAuTI ES. 


I. Mole 12 89 by 2 Anf. 864797 
2. Mul iy 132650780 by 5 — p44 n 5 
3. Multiply 46123101 by 72. Ax. 3320863272 

4. —_— 7128368 by 95. An/. 654323328 
3 . Multiply 618357 20 by 132. Anſ. 8162315040 

Multiply 143455709 * 1440. Ant 77772776165 


8 re 
| — 


K K I 


—— —„ * „ 


| 2 Tic —— of this 1446 — as well a8 4 the preceding one, 
is too plain to need any explanation. 

＋ The-reaſon of this method is obvious ; for any number multi- 
plied by the component parts of another number muſt give the ſame 
as though it were multiplied by that number at once: . 
in ex. 2d, 7 times the product of 8, multiplied into the given number Ts 


| | makes. 56 times that given * plainly as 7 times 8 makes 3 
= SIMPLE 


eee 
/ ATION. >: 
Simple Divifion teacheth to find how often one num- 
ber is contained in another of the ſame denomination,, 
and thereby performs the work of many ſubtractions. 
The number to be divived is called the dividend. 

The number you divide by is called the diviſor, | 
The number of times the dividend contains the di- 
viſor is called the quotient. . 
If the dividend contains the diviſor any number of 
times, and ſome part or parts over, thoſe parts are cal- 
led the remainder. . —— = 


1. On the right and left of the dividend draw 2 


curved line, and write the diviſor on the left hand, and 
the quotient as it ariſes on the right, - | 


* 
\ 1 * 1 "RR 8 Fe 


<=; And 


— —— 


According to the rule, we reſolve the dividend into parts, and 
find by trial the number of times the diviſor- is contained in each of 
thoſe parts; the only thing then which remains to be proved is, that 
the ſeveral figures of the quotient, taken as one number, accordigg to 
the order in which they are placed, is the true-quotient of the whole 
dividend by the diviſor ; which may be thus demonſtrates 2 

Demon. The complete value of the firſt part of the dividend, is, 85 
the nature of notation, 10, 100, or 1000, &c. times the value of whic 
it is taken in the operation; according as there are 1, 2, or 3, &c, fi- 
gures ſtanding before it; and en . 7 r y the true value of the quo- 

tient figure belonging to that part of the dividend is alſo 10, 100, or 

1000, &c. times its ſimple value. But the true value of the quotient? 
figure belonging to that part of the dividend, found by the rule, is 
alſo 10, 100, or 1000, &c. times its ſimple value: for there are as 

many figures ſet before it as the number of remaining figures inithe 
dividend, . Therefore this firſt quotient figure taken in its complete 
value, fiom the place it ſtands in, is the true quotient of the diviſor 
in the complete value of the firſt part of the dividend. For the fame 
reaſon all the reſt of the figures of the quotient, taken according to 
their places, are each the true quotient of the diviſor in the N. 
value of the ſeveral parts of the dividend belonging to each; becauſe,” 
as the firſt figure on the right hand of each ſucceeding part of the divi- 


D 


dend has a leſs number of figures by one ſtanding be c 3 


is.” 


* 1 12 
* 9 4 8 + 1 3 
* 


* 
” ow . 


THT £17 
$ + 4 g 8 
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2. Find how many times the diviſor may be had in 
as many figures of the dividend as are juſt neceſſary, 
and write the number in the quotient. 5 
3. Multiply the diviſor by the quotient figure, and 
ſer the product under that part of the dividend uſed. 
4. Subtract the laſt found product from that part of 
the dividend under which it ſtands; and to the right 
hand of the remainder bring down the next figure of 
the dividend ; which number divide as before; and ſo 
en, till the whole is finiſhed, 1 5 
their quotients to have; and ſo they are actually ordered: conſe- 
quently taking all the quotient figures in order as they are placed by 
the rule, they make one number, which is equal to the ſum of the true 
motients of all the ſeveral parts of the dividend ; and is, therefore, 
quotient of the whole dividend by the diviſor. 2. E. D. 
To leave no obſcurity -in this demonſtration I ſhall illuſtrate it by 
.. „ ExanyLE. 
| Divifor 36)8560g dividend. | 


Rd 


wht. part of the div. 85000 - : | 555 
4 5 | | . . ; : 
- , 5 7 add 600 


rr 

e 
part of the divid. 2 800 

0 2596 — — 70the za. quotient- 


8 remainder 280 
* „ 
part of the divid. 9 
„ e = 288 — — che 4th. quotients 


6 


1 Tak remainder * 2378 ſum of all the quotient?,- 
1 8 or the anſwer. 
Explag 


ok .. 


St1MPLE DivIsIoON- 5 
Met bad of PROOF. 3 | 
Multiply the quotient by the diviſor, and this produẽt 
added to the remainder will be equal to the dividend; 
when the work is right, | | : 
— — — — — — 
Expla. It is evident that the dividend is reſolved into theſe parts, 
$5000 + 600 + oo +9 : for the firſt part of the dividend is con- 
fidered only as 85, but yet it is truly $5000 ; and therefore its quo- 
tient inſtead of 2 1s 2000, and the remainder 13000 ;-and ſo of ihe 
reſt, as may be ſeen in the operation. 5 
When there is no remainder to a diviſion, the quotient is the abſo - 
Jute and perfect anſwer to the queſtion ; but here there is a remain» 
dei, it may be obſerved, that it goes ſo much towards another time 
as it approaches to the diviſor :. thus, if the-remainder be a fourth- 
part of the diviſor, it will go one fowth of a time more; if half the. 
diviſor, it will go the half of a time more x and ſo on. In order, 
therefore, to complete the quorient, put the laſt remainder at the end- 
of it, above a ſmalkline, and the diviſor below it. 
It is ſometimes difieuh-to find how often the diviſor may be had 
in the numbers of theſeveral ſteps of the operation: the beſt way will 
be to find how often the firſt figure of the diviſor may be had in the 
firlt, or two fiſt, figures of the dividend, and the anſwer made leis- 
by one or two is generally the figure wanted: beſides, it afier ſubs * 
tracting the product of the diviſor and quotient from the dividends; 
the remainder be equal to, or exceed the diviſor, the quotient figure: 
muſt be increaſed accordingly. 8 | 
If, when you have brought down a figure to the remainder it is ſtilF 
leſs than the. diviſor, a cypher muſt be put im the quotient, and ano» , 
ther figure brought down, and then proceed as before. 
The reaſon of the method of proof is plain for fince the quotient 
is the number of times the dividend contains the diviſor, the product 
of the quotient and diviſor muſt, evidently, be equal to the dividends. 
There are ſeveral other methods made ule of to prove diviſion z. 
the beſt and moſt uſeful are theſe following... r 
Rule I. Subtract the remainder from the dividend, and divide this 
number by the quotient, and the quotient found by this divifon will 
be equal to the — diviſor, when the work is right.. - + 2 
The reaſon of this rule is plain from what has been ohſerved above. 
Mr. Malcolm, in page 71 of his Arithmetic, has been drawn into 
a miſtake concerning this method of proof, by making uſeof parti 
cular numbers inſtead of a general demonſtration. He ſays, the di- 
vidend being d:yided by the integral. quotient, the quotient of this- 
diviſion will be equal to the former diviſor with the ſame remainder: ö 
Dis is true in ſome particular caſes; but it will not hold when the | 


16  S1MPLE DIVISIORx. 
4 EXAMPLES. 


(a). (2) 
$)1 35457284565 -365)123450789(338237 
: "——_ * 
27091456913 — 
—— — . 
e ee | 1095 | 
3006 


2920 
867 
. 
1378 
1095 


2839 
2555 


284 


by Fs 3- Divide 


Temaindet is greater than the quotient, as 7 be eaſily demonſtrated ; 
but one inftance will be ſufficient ; thus, 17 divided by 6 gives the 
- Integral quotient 2 and remainder 5; but 17 divided by 2 gives the 
integral quotient $ and remainder 1. This ſhews how cautious we, 
| _ to be in deducing general rules from particular examples. 
Kue II. Add the remainder and all the products of the ſeveral 
| quotient figures by the diviſor together, according to the order in 
which they ſtand in the work, and the ſum will be equal to the di- 
vidend, when the work is right. | F 

The reaſon of this rule is extremely obvious: for the numbers that 
are to be added ate the products of the diviſor by every figure of the 
quotient ſeparately, and each poſſeſſes by its place its complete value, 
therefore the ſum of the pn jy pas.) ae nns. cp muſt bo! 
equal to the whole. 

Kue III. Subtract the remainder from the dividend, and what re- 
mains will be . to the product of the diviſor and quotient z which 
may be proved out the nines as was done in multiplication. 

"Fi rl has bee Tl ie an cxampi prone cot £ 
To avoid ovſcurity, I r according to 
* che 16-611 ee by 
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rte W N „ 


3. Divide 375678927 5474 by 2. A. 1878394637737 | 
4. Divide 5474857647651 by 3. As. 1824952549217 | 


5. Divide 653783754732 by 4., As, 163445938683 
6. Divide 2345678964 by 6. Au. 3909940494 = 
7. Div.de 12345678900 by 7, As,. 17636684147 
8. Divide 9876543210 vy 8. Anf. 12345679015 5 
9. Diride 1357975313 by 9. A. 1508801455” 
10. Divide 570196382 by 12. Arſ. 475 163694 
11. Divide 3217684329765 by 17. An, 1892755488094 
12. Divide 3211473 by 27. Anſ. 118943323 © 
13- Divide 137896254 by 97. Anſ. 142401055 
14. Divide 1406373 * 108. As. 15021555 
1 Divide 340505 7254 by 345 · Ari. 987147952 
16. Divide 5713070046 by 678. An. 8426357 


_ Divide 293839455930 by 8405. An. 342725864237 
18. Divide 4637064283 by 576060. A,. 8049037409 
19. Divide 352107193214 by 210472. An/. 16729405753 222 
20. Divide 5 ny Lhe Ea ag by 2708630425. L 
Anſ. 20008604 8 


* p —— = NPR Oo 9 


„ EAN. 
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OJ 


$7)123456789{ 1419043 123456789 - - 
87 - 87 48 
— — ** 

364 993330 1419043)123656741(87 Proof by Dirifion. 

348 2 1352344. 11352344 
r oye 9933301 

o*87 hon fot Pe, by Mult; 9933301 
> — 2 ——— — 
» 786 ; | 
+783 
+» 4 SPO- 
5 348 : 3 
.— 7 4 is the exceſs of 9's in the quotient, 
5 „ 00's 309 * 6 ditto. in the diviſor. | 

2+ 261 out the 6 ditto, in 4 X 6, which 

CATS 2 9's. is alſo the exceſs of 9's in (123456741) 
++. 48 the dividend made leſs by the remain. 


123456789 proc by Addition. 


For illuſtration, we need only refer to ths l except ſor 
the proof by addition; where it may be remarked, that the aſteriſms 
me w the numbers to be added, and the dotted lines their order. 


I. The 


r a 


| 
l 1 rn Divis1on. 


ConTRACTIONS. 
1.1 To divide by an unit with cyphers annexed. 


3 


cut off as many figures to the right hand of the divi- 
dend as there are cyphers in the diviſor, and the figures 
on the left hand of the ſeparation will be the A XY 
* thoſe on the right hand the remainder. 


ExAMPLES. 


x. Divide 123486789 by 10. Af. 12245678.2, 
2. Divide 987654321 by 100. An}. 9876543 
3- Divide 122112347800 by 1000. Anſ. 12211234773 


| 11. To divide by any number with cyphers annexed, 


P11. 2». 


Cut off the cypheis from the diviſor, and the ſame 
number of digits from the right hand of the dividend ; 
then divide the remaining figures by each other, as uſual, 
and the quotient is the anſwer ; and what remains, wrote 
before the figures cut off, is the true remainder. | 


EXAMPLES. 
r. Divide 3108690170 by 7100. — 4378437 $79 
2. Divide 7382964 by 23000. Anſ. 320278 
3- Divide 29628754963 ” 9 8435718 


* 
» 


ä 
is caly to conceive : for the cutting off the ſame figures from each, 
is the ſame as dividing each of them by 10, 100, looo, &c. and it is 
evident, that as often as the whole diviſor is contained in the whole 
" dividend, ſo often muſt any part of the diviſor be contained in a like 
part of the dividend This method is only to avoid a needleſs repe 
tition of cyphers, which would happen in the common way, as may 
e eee eee | 

n III. When 


— 


ſmall numbers in the table. 
ee t U Le BY, 


a” | : 
Divide continually by thoſe numbers inſtead of the 
Ex- 


whole diviſor at once. 


"IM This follows from contraction the 3d. in multiplication, of 
which it is only the converſe; for thethird part of the half of any 
thing is, evidently, the ſame as the ſixth part of the whole; and ſo of 


| any other number. I have omitted ſaying any thing, in the rule, 


about the method of finding the true remainders; for as the learner is 
ſuppoſed, at preſent, to be unacquainted with the nature of fractions, 
it would be improper to introduce them in this part of the work, eſ- 
pecially as the integral quotient is ſufficient to anſwer moſt of the pur- 
poles of practical diviſion. However, as the quotient is incom- 
plete without this remainder, and in ſome computations it is neceſ- 
 fary it ſhould be known, I ſhall here ſhew the manner of finding it, 
_ without any aſſiſtance from fractions. | 
Rule. Multiply the quotient by the diviſor, and ſubtract the pro- 
duct from the dividend, and the reſult will be the true remainder, 
The truth of this is extremely obvious; for if the product of the 
diviſor and quotient, added to the remainder, be equal to the divi- 


dend, their product taken from the dividend muſt leave the remain- 


The rule which is moſt commonly made uſe of is this: 

Fulle. Multiply the laſt remainder by the preceding diviſor, or laſt 
but one, and to the product add the preceding remainder ; multiply 
this ſum by the next preceding divitor, and to the product add the 
next preceding remainder ; and ſo on, till you have gone through all 
the diviſors and remainders to the firſt. ; | 
EXAMPLE. © 
| 1 the laſt remainder, 


97643865 divided | 
by phe Mult. 4 the preceding diviſor, 
4)7207——2 * | 
| | 4 0 
4)1801—3 Add 3 the 2d. remainder, 
450—1 3 
: : | Mult. 9 the 1ſt diviſor. - 
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III. When the diviſor is the product of two or more 
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ExAMTIES. 


1. Divide 31046835 by 56. 45 5844 
2 Divide 7014596. by 72. 4 9742452 - 
3. Divide 513c652 by 132: Anſ. 3886843- 


Pp 
A 


4+ Divide 83016572 by 240.  Anſ. 34590222 | 


IV. To perform diviſion more conciſely than by the 
r 5 


Multiply the diviſor by the quotient figures as before, 
and ſubtract each figure of the product as you produce 
it, always remembring to carry as many to the next fi- 
gure as were borrowed before. | 
9 e E x A M P I E s. | 
1. Divide 3104679 by 833. Anſ. 3727111 
2. Divide 29137062 by 5317. Aa. 54795447 
3. Divide 62015735 by 7803. Anf. 794752 
4: Divide 432756284503574 by 873469. 

e 25 Anſ. 4954598 ,. 


— 
a 


£ , = 
” "= — * 
KS 2 * * 
— : ” K — n a a 4 9 
* 5 
* i 


. Toe is rule from the example, we may obſerve that every 
unit of the-x ſt.quotient maybe looked upon as containing g of the units 
in the given dividend ; conſequently every unit that remains will con- 
tain the ſame ; therefore this remainder muſt be multiplied by 9 in or- 
der to find the units it contains of the given dividend. Again, every 
unit in the next quotient will contain 4 of the preceding ones, or 36 
of the firſt, i. e. g times 4 ; therefore what remains muſt be multiplied 
by 36; or, which is the ſame thing, by g and 4 continually. Now, 
this is the ſame as the rule; for inſtead of finding the remainders ſe- 
parately, they are reduced from the bottom upwards, ſtep by ſtep, to 
one another, and the remaining units of the ſame claſs taken in as 
they occur. 3 1 

> © The reaſon of this rule is plainly the ſame as that of the gene- 
ral rule, page 3. 1 Tx 


g”=— 
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COMPOUND ADDITION. 


Compound Addition teacheth to collect ſeveral nu mbers 
of different denominations-into one total. 


AR aU ho £.* 
1. Place the numbers ſo that thoſe of the ſame denomi- 
nation may ſtand e under each other, and draw a 
line below them. | | 
2. Add up the figures in the loweſt denomination, and 
find how many ones of the next higher dename are 
contained in their ſum.” : 
Write down the remainder, and carry the ones to 
the next denomination; with which proceed as before; 
and ſo on, through all the denominations to the higheſt, 
whoſe ſum muit be all written down ; and this ſum, to- 
gether with the ſeveral minen is the total ſum re- 
quired, 
The mand of proof i is the ſame as in ſimple addition. 


Examples of Money. this 
E ke wu . 


E 

7 „ 7 > 
12 30:2 75 13 42 107 13 114 
10 17 3 3 89 1 . 
6 FF # % RO 10.208 .......... 38 3% 8 
3 42.6 37 35 44 „„ 
180 To 15 T1011 12 


*FThe reaſon of this rule: is evident from what has been ſaid in ſim- 
ple addition: for, in addition of money, as 1 in the pence is equal 
to 4 in the farthings; 1 in the ſhillings to 12 in the pence; and 1 in 
the pounds to 20 in the ſnillings; therefore, carrying as directed, is 
nothing more than providing a method of digeſting the money ariſing 
from each column properly 1 in the ſcale of denominations; and this 
reaſoning will hold good-in the addition Wan of 
any denomination whatſoever, 273 


ComPounD ADDITION. 


. . 

705 17 31 1278 
354 17 24 700 1 
175 17 3# 25 
87 19 74 5 


| — — — 
TOT WEZIOERTx. 
b. . ut. gr. 
14 10 13 20 
13 10 18 21 


14 10 10 10 13 11 13 


1 1-0 


Avo01RDUP0Is "WEIGHT. 23 
cab. gr. Ib. oz. dr. | © cavt.gr. b. oz. ao 7 T. caut. gr. 15. oz. Ar. 


15 2 156 35 13 2 17 74387 
13 2 1% 1 4 2 1334. 


| 12 2 13 14 14 1 I6 10 5 | 


12 1 10-— 40 : 1 14 1 1 2 2 
1 <4 EE TTY 


-Lono MEASURE. 


3132 0 7Y 
2 14 1 17 6 6 
4 17 - 14 - 6 
2 14-.2 7 
3 13- 10 4.4 
E 


— TG 1 
— 


!:. fu. ps. 3d, ft. in. mis. Fu. pit. yd. ft. in. mis. fu. pls. d. fr. its 
3 31% W 3 286-2191 7 4:20 3 ADS 
2641} 24310 39127 22.10 30 + = 7 
174 438 2 2811422 — 27 6 30 2 2 
ws 63% 7 11722 5, 7 = 
9 1 1 3 311 29-723 54230 
3% <4+—-2 2-20-21 W046 

2 ; 


I NOS wU @a©O09 2 


Crloru MEASURE. 


ys, gre. abs. in, E. Ils. gr, 11. in, 


4 


H. et. 77. 11. 1. 
| I 


I 
I 
3 

2 


14 LAND MEASURE. 
1 1. 1 Ac. „„ 1 


— 
Sa *** — — —_— — „* r * 


— _ 2 
— , — "RE Nr St , 2 > yr — 


. Mas UR E. 


f T. kbds. gal. gt. p. T. hkds. gal. gr. p. T. kkds. gal. g. p. 7 
17 2 10 2 2 x: a: 37 3 23 1-4 
3D 2-27 2 1 24 - 13 - 1 27 - 27 31 
8 3 24 2 - 21 3 37 - - 20 2 24 
5 2 27 2 - 10 48822 20 129 2 I | 
= $19 2 £ 221 — 339 2 1 N 
- 3 29 2 1 2 2 352 - — 2.372 I 
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J 
7 
7 
[ 
7 
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Co MY OUND SUBTRACTION. 25 


Day Mzas unn. Time. : 

L. . bu. pe. galls. T. mo. we, da, 30. mi. ſee. 
S 5 3 27 9 2 6 23 25 25 
C % 4 0 m0 
. W724 7 Tm. 
V „ <3 7 20 236 IS 
1 23 - wo - = $ 4.0 5 


COMPOUND SUBTRACTION. 


Compound Subtracion teacheth to find the difference of 
any two numbers of different denominations, | 
KY LE. | 

1. Place the leaſt number under the greateſt, ſo that 
thoſe parts which are of the ſame denomination may ſtand 
directly under each other, and draw a line below them. 

2. Begin at the right hand, and take each figure of 
the lower line from the figure ſtanding above it, and ſet 
down their remainders below them, . 

3. But if the figure below is greater than that above 
it, increaſe the upper number by as many as make one 
of the next higher denomination, and from this ſum take 


the figure in the lower line, and ſet down the remainder 
as before. RD, FOE 


4. Carry the unit borrowed to the next number in the 
lower line, and ſubtract as before; and ſo on, till the 


W whole is finiſhed ; and all the ſeveral remainders taken 


* 


= The reaſon of this rule will readil appear from what was 
fad in ſimple ſubtraction ; for the * depends upon the very 
lame principle, and is only different, as the numbers to be ſubtracte l 


are of different denominations, 


together 


Nem. 


26 Comrovund SUBTRACTION. 
together as one number will be the whole difference re- 


The method of r is the ſame as in ſimple ſubtrac- 


Ex A MPLES of M oN ET. 


Auixed. 
tion. 
E ; 1. 4. 
From 275 13 4 
Take 176 16 6 
Proof 5 


J. 6 d. 
454 14 24 
20: 25 55 


Troy WEeiGHr. 


6 
From 7 3 14 11 
Take 3 7 15 20 


Rem. 


: Proof 


- Ib. 0X, dwt. Er. 
27 2 10 20 
20 3 f 21 


5 . | . 


274 14 25 
85 15 78 


8. 0Z, dwt. gr. : 


29 3 14'S 


20 7 15 7. 


APOTHECARIES WEIGHT. 


* 


From 1147 14 


Take — b 


— — a 4 
7 bs * * 


* 1 7 K 
a „ : 


Proof 


Ht, 2. dr. ſc. ęr. : 


. ox. dr. ſc. gr. 


- 6.400 
7 2 12 
l 


4 y a = N 


5. ex. dr. F. gr. 


5 13 2 19 
2 2 5 1 — 


Jy Bd 


[on ST 


'CoMPOUND SUBTRACTION» „ 
AvoiRDUPOols WEIGHT. 
Cwt, 77. . O. „ 


From 5 - 17 5% 2921348 21176 13 
Takeo g 3 21 4:7 20 4 17.0:'D 2 
Rem. 1. 

* — — — — — — — 1 
Proof 


Longo: MEASURE... 
AM, fur. pls. yds. fe. in. M. f. p. . F. i. M. f. p. 7. F. i. 


From 14 3 17 4 2 1 707 131 12 703 io 
Take 10- 7 b 0 20- 14.2 2.7 73 1 1 1 


„ I * _ 


| Cut. r. th, ox. Ar. Cut. a. Ib, ov. At, 


* 
a * 
r 108 MM tx > 1s T9 PS Ion, >: 


— 


Rem. 
Proof 


8 — 6 — — —ͤ ä VF— — — — — ret. ———_— 
Proof 
CLOTH MEASURE. 

A. gr. mls. Er. eln. gr. ws. F. er. gr. 418. in. 
From % 3 3 1 4 EL +. 
Take 10 2 2 4 3 140 2 1 

— —— — — — — — „ 
Rem. 35 

— — — — —— — — cC 

Proof 8 | | 
Land MeasUuRE. 

4... pls. 4. To, ls. | 4. ro, pls. 
From 29 2 2 3 / ; 15:0 
Take 21 — 2 14 — „ 


NE EO EEE * 
2 r 2s lee o 
PILES IF - 


. 


nn; 


r 


e . 


r 
þ _ " 
YR" 


WR I St ae ie #12. * * 
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at 


90" 


— —— m DE Poe a et Mt Oe. PS 
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Wine MEAS OUR E. 


T. Ib. gall. qre. pr. bhds. gall. gre. pr. bhds, gaT. gr. 


„ 13-1 
—_—_ 7 7 - ˙ „ O47 1 


dw OO oat. 


— 


— Lens — »„— — 


Rem. | | — 


Proof 


EY » _— — 9% WE 2 8 * b —_ 
— 
o * * — 


. | 3 6 . ? 6 
ALE and BEER MEASURE . 
Adr. fir. gall. grt. ft. Bit. fir. gall.. pt. Adr. fir, gall. pt. 


—_—— 22 3. 29 27 4 27-2 2:2 
—_— 4  - 2 4. 0 - - ; 


TG 1 
- OE "TOI 


Rem, 


Proof 


DRY MEASURE. 

LT. gr. bu, pe. gall. pt. L. gr. bu. pe. gall. L. gr. bu. pe. galli. 
LET ² 237 2:2 - 
7 1 4 


9 


5 Ii. 
i 29. We. . ks, MM, m3, WE. da. ho, min. N No. ue. da. ho. mM. 


25 % 26 971-13 1 71 -- 5 


8 


— 


Take 10 - - 18 18 15 2 - 15 14 17 5 5 7. 


Rem. 


Proor | | : | ka 


od - = as. "- * 


ng EE, 


i 


„„ hd 


» ”— FS - 
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COMPOUND MULTIPLICATION: 
Compound Multiplication" teacheth to find the amount 


| oft any given number of different denominations by re- 
peating it any propoſed number ef times. 


. 
1. Place the multiplier under the loweſt denomination 
of the multiplicand. 


2. Multiply the number of the loweſt denomination 
ug and find how many ones of the next 


by the multip 
higher denomination are contained in the product. 
3. Write down the exceſs, and carry the ones to the 


product of the next higher denomination, with which 


proceed as before; and ſo on, through all the denony- 
nations to the higheſt, whoſe product, together with 
the ſeveral exceſſes, taken as one number, will be the 
whole amount required. : 1 

The method of proof is the ſame as in ſimple muly- 
plication. ES. | 3 
| ExAMPLEs of Mon ET. 
1. 316. of green tea at gs. 6d. per ib. 
2. 5 1b, of loaf ſugar at 1s. 3d. per ib. 
3- 7 1b. of tobacco at 1s. 8d. 3 per b. 


Anf. 68. 34. 
Anſ. 115. 115 4. 


4. ꝙciol. of cheeſe at 10. 115. 5d. per cut. An}. 141. 25 gd. 


5. 12 gallons of brandy at gs, 64d. per gall. Aa. 51. 14s. 


Caſe I. If the multiplier exceed 12, multiply ſucceſ- 
lively by its component parts, inſtead of the whole nuns 
ber at once, as in ſimple multiplication 

The product of a number conſiſting of ſeveral parts, or deno- 
minations, by any ſimple number whatever, will, evidently, be ex- 
preſſed by taking the product of that ſimple number and each part by 
elf as ſo many diſtinct queſtions : thus, 2 5. 125. 6d. multiplied 
by g will be 22 5. 1084. 544. '= (by taking the ſhiliings from the 
pence, and the pounds from the ſhillings, and placing them in the 
ſhillings and pounds reſpectively) 2 30l. 12s. 64. which :s the ſame as 
the rule; and this will be true when the multiplicand is any com- 
pound number whatever. | 

" 3 . | E > 


%. 
CHE nee e ti, YR 2 een THR Y . W 8 4 Pp * 


Anſ. 11. 8s. Ed. 


A 
© 2 + RAE CS. — r Ro rag fats. tat {> Ce pa legs 


Mie at 


1 
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1. 17 ells of holland at 75. 819. per ell. 


20 _EComrounD- MULTIPLICATION. . 


EXAMPLES. 


1. x6 c. of cheeſe at 11. 18s, 8d. per cw. 
X Anſ. 30). 188. 84. 
2. 28 yards of broad eloch at 19s. 44. per yd. 


Anſ. 27l. 15. 44d. 


* 35 fir N of butter at 155. 14. per firkin. 


Anf. 261. 155. 21d. 
as 42 cui. of tallow at 345. 64. 7 


. 721. 9. 
5. 64 gallons of Oy at 9s. 6d. per gall. 
"tr 304. 87. 
6. 95 quarters of rye at 1 31. 4d. per quart, 
Anl. 1121. 
7. 120 dozen of candles at 5. gd. per dex. 
Anſ. 245. 10d. 
8. 132 yards of iriſh cloth at 25. 4d. per yd. 
Anuſ. 151. 8. 
9. 144 reams of paper at I 35. 44. per rem. 
Anſ. g6l. 


10 2 LA of ſhalloon at 25. 2d. per yard. 


| Arnſ. 1311. 15. 84. 
Cake II. If the an cannot be produced by the 


multiplication of ſmall numbers, find — neareſt to it, 
either greater or leſs, which can be ſo produced; then, 

___ after multiplying by the component parts as before, to | 
or from the laſt product, add or ſubtract the produce of 
28 many as it is Jeſs or greater than the given number and 
it will Sire the anſwer required. W 01 


EXAMPLES. 


455 61. 115. ad 


2. 23 ells of dowlas at 1s. 614. per ell. 


Anſ. 11. 155. 514. 


3. 46 buſhels of wheat at 44, 71d. per buſh. 


Anſ. 101, 115. 914. 
4+ 59 


do oc» gag» ou 


COMPOUND phys he Brit 3¹ 
ds of tabby at 75. 10d. per y | 
4. 59 yar FS 7 pe * 425 aol 26 ach 
of ſilk Sackings at 125. 2d. per pair. 
: An. 574. 35. 84. 


6. 117 cui. of malaga a * per ciut. 


. 130% 35 36: 


ExAMPLEs of Wrichrs, Micavonge; Kc. 


” Ss , 


th. os. dwis. gr. 15. 0X. dr. ſe. gr. cut. gr. E. ex. 
t r eie 11 AP: £&AJue 8 


— — — — m_ — — — 
mi. fur. po. t. yds. gri. #4, . T0, 80. 
„ 26 2 17 2 1 
6 9 

2 — — — == * = — 
— — — — — — 
| WE, a ar. bu, Pe. M9, we, da, ho. min, 

27 1 7 2; : $75 $:620-8 

f 7 i 11 

— * — — — 


COMPOUND DIVISION. | 


Compound Diviſion teacheth to find how often one gie 
ven number is contained in another of different den- 


eee, 


Comround Drvisron, 
R UL E. 


v. Place the numbers as in ſimple diviſioon. 
2. Begin at the left hand, and divide each denomina- 
tion by the diviſor, ſetting the quotients under their re- 
ipective dividends. : . | 

3. But if there be a remainder, after dividing any of 
the denominations except the leaft, find how many of the 
next lower denomination it is equal to, and add it to the 
number, if any, which was in this denomination before; 
then divide the ſum as uſual, and fo on till the whole 
3s finiſhed. . . . Pi 
The method of proof is the ſame as in ſimple diviſion, 
Ex AMLEZS of ů MoN Ex. 


1. Divide 225. 25. 4d by 2. Anſ. 1121. 115. 2d. 
2. Divide 751. 145. 72d. by 3. Anſ. 250l. 1 16. 64d. 
3. Divide 8211. 175. 93d. by 4. Anſ. 208% 9. 54, 
© 4- Divide 23821. 135. 52d. by 5. Anſ. 476l. 10s. 84d. 
5. Divide 280. 25, 1:4, by 6. Anſ. 41. 136. 84d. 
6. Divide 55. 145. 2d. by 7. Anſ. 71. 195. 12d. 
7. Divide 60. 55. 4d. by 8. Anſe 15s. 8d. _ 
$. Divide 135/. 10s. 7d. by 9. Anſ. 151. 15. 2d. 
9. Divide 241/. 18s. 44. by 10. Anſ. 21. 35. Iod. 
10. Divide 2271. 10s. 5d. by 11. Anſ. 20). 135. 8d. 
11. Divide 13321. 115. 84d. by 12. Anſ. 1111.05. 115d. | 
Caſe I. If the diviſor exceed 12, divide continually by 


o „ 8 "IC 4 
* — R — 


— 
_ = 
3 - 


4 


1 5 po nent parts, as in ſimple diviſion. 


K 


To divide a number conſiſting of ſeveral denominations by any 
ſimple number whatever, is, evidently, the ſame as dividing all the 
parts or members of which that number is compoſed by the ſame fim- 

ple number. And this will be true when any of the parts are not 
an exact multiple of the diviſor: for by conceiving the number, by 
which it exceeds that multiple, to have its proper value by being 
placed in the next lower denomination, the dividend will ſtill be divi- 
ded into parts, and the true quotient found as before: thus, 2 5. 125. 
2d. divided by 9, wiil be the ſame as 18/. 1445. 99d. divided by 9, 
_ which is equal to 2/. 465. 11d. as by the rule; and the method of 
| W 
| : Xo. 


\. as 


SY? 


I 


Compound DrviSron. \ x 


11 


x. What is cheeſe per cut. if n n coſt 30l. 18s. 84 
At Anſ. 11, 18s. 8d. 
2. f 20 cut. of 0 comes to 120. 10s. what is 


that per et? Anſſ ol. os. 6d, 
LY Divide 574. 3s. an by 35; Anſ. 11,- I 28. 8d. 
4. Divide 85l. 6s, by 72. A. 11. 35. $34, 
>, Divide 31/. 25. 1024. by 99. _— 6s. 34d. 
6, At 181, 18s. per cui. how much Per 4 
47 37. 44d. 


"Cafe 3: If the Girichr cannot be produced by the "TY 
tiplication of ſmall numbers, divide by it aber the man · 
ner of * diviſion, TE 


EXAMPLES. 55 


1. Divide a 135. 6d. by 17. Anſi 5s. 64. 

2. Divide 231. 15s. 744. ad 37. An 12s. ol 
3. Divide 199/. 3“. 10. b 5 53. Anſ. Zl. 155. 2d. 
4. Diviſe 675. 125. 6d. by 138. Anſ. I 175. 11d, 
5. Divide 3154: 35. 104d. by 365. Anf. 175. 344. 


Exam ples of Weights and Meaſures. 


1. Divide 235. 7. ann 12 gr. by 7. | 
Arſ. 3 lb. 40%. 9 duwt. 12 gr, 
2. Divide 13 10. 10%. 2 dr. - fer. 10 gr. by 12. 
. Anſ. 1 1b, I oz. o dr. 2 ſer. io gr. 
S: Divide 1051 cwor. 2 gr. by 28. 
Anſ. 37 cwt. 3 qri. 18 1b, 
4- Divide 375 mi. OT 7 Po. 2 yas. 1 fe. 2 in. by 30 
Anſ. q mi. "ro 39 po. . 275. 8 in. 
5. Divide $71 5d. 2 96. Ina. by 775 | 
Anſ. 12 yds. =grs 2 na. 
6. Divide 51 4c. 270. 3 po. by 51. Anſe I ac. ro. 1155 
7. Divide 10 fu. 2 hhds, 17 gall 2 pi. by 67. ap 
An 2a fo 6 #5, 
5 C 5 4 ah 8. Di- 


"ne 


- on pew — 


: EEE Rene of nuns 


4 REepDucrTion” 
8 Divide Mays to 


74. 
af i 247. I bu. 3 pe. 


. n e das 5 he. 20 mi, by 111. 
N Anſ. 1 . 2 4. 10 bo. 12 mi. 


R E DU CTIH N. 
 ReduBtion is the method of bringing numbers from one 


| nanie or denomination to another, fo as ftill to retain the 


ſame value. 


REO R'U L. E. ; 
I. When the reduction is from a greater name to 4 kefs. 


jp Multiply the higheſt name or denomination by as ma- 
ny as make one of the next leſs, adding to the product 


the parts of the ſecond name; then multiply this ſum by 


as many as make one of the next leſs name, adding to 


the product the parts of the third name; and ſo on, 
through all the denominations to the laſt. 


II. When the reduction is from a leſs name to a greater. 


Divide the given number by as many as make one of 
the next ſuperior denomination ; and this quotient again 
by as many as make one of the next following; and ſo 
on through all the denominations to the higheſt ; and this 
laſt quotient, together with the ſeveral remainders, will 
be the anſwer required. 


The method of proof i + by reverſing the queſtion. 


E x- 
ig — — — 5 — m — — ——_ 
g © The ren of gef excetingly y obvious ; for are 
brought into ſhillings by multiplying them by 20; ſhillings into 


pence by multiplying them by 12 ; and pence into farthings by mul- 


tiplying them by 4 ; and the contrary by diviſion : and this will be 
s convling of 5 denominations Þ 


whatloever, 


- Mod 


nf :::... ĩ a ail 4 


R E DUUT Io. 35 
EXAMPLES. | 
1. In 146% 145. 54. how many farthings? 


14651. 145. 54. 4) 1407092 
2 
112 )35¹773 
29314 — . 
1 475 2,00 2931, 4—5 
$5679. {+ 14651. 145. Sd. proof, 
4 2 | k 
| 1407092 anſwer, | | 
2. In 12/4, how many farthings ? Anſ. 11520. 


3. In 6169 pence how many pounds? Anſ. 25/. 145. 14. 
4. In 35 guineas how many farthings? A»/--35280. 
3. In 420 quarter-guineas how many moidores ? 
Anſ. 81 and 18s. 
6. In 231). 161. how many ducats at 45. d. each | 
Anſ. 976. 
7· In 274 marks each 13s. 4d. and 87 nobles each 6. 
. how many pounds? An. 2110. 135. 44. 
8. In 1776 quarter-guineas how many ſix-pences ? 


Ans. 18648. 


14 9. Reduce 1776 ſix-and-thirties to half crowns ? 


Anf. 25574. 


10. In 50807 moidores how many _ of coin each 


1 45. 6d? An). 304842. 
11. In 243210 grains how many 2 Anſ. 37. 
12. In 598. 1 3wts. Ser. how many grains ? 


Anſ. 340157. 


An ſ. 1 39016. 1 lex. 18dwts. 1er. 
14. In 35 ten. 17 cot. 1 gr. 23 16. 7 0%. 13 dr. how 
many drams ;? Anſ. 20571005, 


x4 In 8012131 grains how many lb ? 


15. In 37 cot. 2 fr. 17 1b, how many h. troy, a 10. 


avoirdupois being equal to 14 6. 11 dwts; 1 517 
troy ? f * ES 5 e. Io dio. 11327. 
6 16. 


LIN OR CR OTC — Ol" IR TE END 
* of * 
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16. How many barley corns will reach round the world, 
ſuppoſing it, according to the beſt calculations, to 


be 8340 leagues? Anſ. 4755801600 
17. In 17 pieces of cloth each 27 flemiſh ells, how many 
yards? 7 Anſ. 244 yas. 1 gr. 


18. How many minutes are their ſince the birth of Chriſt 
| to this preſent year 1776, allowing the year to conſiſt 


of 365 da. 5 bo. 48 min. 58 fec.? Anſ. 934085364 


Il THE RULE OF THREE DIRECT: 


mu The Rule of Three direct teacheth, by having three 
"1 numbers given to find a fourth, that ſhall have the ſame 
proportion to the third as the ſecond has to the firſt, 


Ri PL & 


1. State the queſtion; that is, place the numbers ſo, 

that the firſt and third may be of the ſame name, and 

the ſecond the ſame as the fourth number required. 
5 25 2. Bring 


A LO 


— 


1 - *® This rule, on account of its great and extenſive uſefulneſs, is 
| » oftentimes called THE GOLDEN RULE OF PROPORT1ON : for, 
i on a proper application of it, and the preceding rules, the whole bu- 
| . finefs of arithmetic, as well as every mathematical enquiry, depends. 
| The rule itſelf is founded on this obvious principle, that the magni- 
1 tude or quantity of any effect varies conſtantly in proportion to the 
| varying part of the cauſe : thus, the quantity of goods bought is in 
Proportion to the money laid out ; the 2 gone over by an uniform 
motion is in proportion to the time, &c. As tne idea annexed to 
the term proportion is eaſily conceived, it would be more perplexing 
than inſtructive to explain, in this place, what is meant by it, in a 
fri geometrical ſenſe. It may be ſufficient, therefore, to obſerve, 
ii that independant of the preciſe meaning of that word, and its dedu- 
cible properties, the truth of the rule, as applied to ordinary enqui- 
ries, may be made very evident, by attending only to principles al- 
ready explained. It is ſhewn in multiplication of money, that the 
price of one multiplied by the quantity is the price of the whole; and 
ith in diviſion, that the price of the whole divided by the quantity is the 
rice of one. Now, in all caſes of valuing goods, &c. where one 
35 the firſt term of the proportion, it is plain that the anſwer found. by 
this rule will be the ſame as that found by multiplication of money F 
£7 | - , an 
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2. Bring the firſt and third numbers into the ſame de- 

nomination, and the ſecond into the loweſt name men- 

tioned. _ m_— 

3. Multiply the ſecond and third numbers together, f 

and divide the product by the frſt, and the quotient will; 
be the anſwer to the queſtion, i in the ſame denomination 

you left the ſecond number in; which may be brought 

into any other denomination required. 
Two or more ſtatings are ſometimes neceſſary, which 5 
may always be known from the nature of the queſtion. 


Method of PRoor. | | 0 
Reverſe the order of the terms; ; that is, ä ne ö 0 
fourth term laſt found the firſt, «nd the next in order, - ⁵ 
and proceed exactly as before; then if the fourth term [7 


thus found is the ſame as the firſt i in the former l 
the 1 is . 


* * * 
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45 


and ow one is ha laſt ternf of the pr opention it will be the ſame as 
that found by diviſion of money. In like manner, if the firſt term 
be any number whatever, it is plain that the product of the ſecond 
and third terms will be greater than the true anſwer required by as 
much as the price in the ſecond term exceeds the price of one, or as 
the firſt term exceeds an unit. Conſequently this product divided by 
the firſt term will give the true anſwer required, and is the rule. 
Note. 1. When it can be done, multiply; and divide as in compound 
multiplication and diviſion. 

2. If the 1ſt. term, either the 24, or 3d. can be divided by any 
number, without a remainder, let them be divided, and the quoti- 
ents uſed inſtead of them. 

Ihe four following methods of operation, when they can be uſed, 
perform the work in a much ſhorter manner than the general rule. 
1. Divide the 2d. term by the 1ſt. and multiply the quotient into 
the 3d. and the product will be the anſwer, 
2. Divide the 3d. term by the 1ſt. and multiply the quotient into 
the 2d. and the product will be the anſwer. 
3. Divide the ft, term by the 2d. and the 3d. by that quotient, - | 
and the laſt quotient will be the anſwer. 
4.᷑. Divide the 1ſt. term by the 3d. and the 2d, by that nn 
"ng the laſt . will be the anſwer. 
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38 The Rute of Tuzze DinecT. 
EXAMPLES. 


1. -If 24 Ib. of raiſins coft 6s. 64. what will 18 frails 
"coſt, each weighing neat 3 grs. 18 /b. ? 


18 frails each 3976. 1816. - 
12 8 


TY | 102 


160 2,0049, —3 5 
„ 


Anſauur 241, 173. 3d. 


2. What is the value of a cui. of ſugar at 53d. per Ib ? 


An ſ. 21. 116. 44. 
3. What is the value of a chaldron of cozls at 1149. per 
buſhel ? Anſ. Il. 145. 6d. 
4. At 101. per 1b. what is the value of a firkin of but- 
ter containing 56 /b. ? ä. 
5, What is the value of a pipe of wine at 101d. per pint? 
Anſ. 441. 25. 


6: At 31. gs. per cut. what is the value of a pack of 
. wool — 2 cuut. 2 qri. 1346. Anſ. gl. 6s. 
a 1 What 


T here will Gates be a difficulty in ſeparating the parts of com- 
queſtions, where two or more ſtatings are required, and in 


ng the queſtion for ſtating, or after a proportion is wrought ; 
— Am can be no general directions given for the management 
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7. What is the value of 1; cut. of coffee at 53d. 

per ox. Anf. 61. 125. 

8. What is the value of 195 chaliron of coals at 14. 
11s. 6d. per chaldron? Anſ. 30l. 145. 3d. 
9. Bought 3 caſks of raiſins each weighing 2 ct. 297, | 
25 U. what will they come to at 21. 15. 8d. per cut? 
Anſ. 171. d. 43d. 
10. What is the value of 2 qrs. 1 na, of velvet at 195. 
814d. per eng. ell? © | Anſ. 85. 10434. 
11. Bought 12 pockets of hops each weighing 1 cwt., || 
2978. 171b; what do they come to at 40. 15. 4d. 
per ctot. ? Anſ. Sol. 12. 11d. 
12. What is the tax upon 745“. 145. 8d. at 35. 6d. in 
the pound ? Anſ. 1 30l. 10s || 
13. If Z of of wp of velvet ooſt 7%. 34. how many yards | 
can I buy for 131. 156. 64.? Anſ. 28% d.. 
14. If an ingot of Si weighing 9 /b. 9 0%. 12 dwts, be 
worth 411/. 125. what is that per grain? Anſ. 11d. 
15. How many quarters of corn can I buy for 40 gui- 
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neas at 45. per buſhel ? Anſ. 26 gr. 2 bu. 
16. If I eng. ell 2 gra. coſt 45. 7d. what will 5 yards 
coſt ? Hoſe Sl. 8. 54d. 


17. What is the value of a pack of wool weighing 2 c .]. 
I gr. 19 lb. at 8s. 6d. per ſtone? Anf. 8). 45.61d, |} 
18. Bought 4 bales of cloth, each containing 6 pieces, 
and each. piece 27 yards at 16/, 4s. per piece, what is 

the value of the whole, and the rate per yard ? 

Arſe 388]. 16s. at 125. per yard. 

19. If an ounce of ſilver be worth 5s. 64, what is the 
price of a tankard that _—_ 115. O 0%. 10 dwts. 

4 grs.? Anſ. 6l. 3s. 934d. 

20. What does 59 cur. 2 qrs. 24 1b. of tobacco come to 

at 2. 145. 5d. per cwt. ; Anſ. 1621. 95. 54 h 

| 4 21. What is the half year's rent of 547 acres of land, at 


155. 64. per acre? Anſ. 2111. 195. 34. 
22. At half a guinea per week, how * months board 
can I have for 100), ? Anſ. 47 mo. 2 we, i 
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„ 


as The Nals of Tyree: DIRECT. 


23. Bought 1co0 fem. ells of cloth for gol. how muſt I 
4 it per ell in London to gain ict. by the whole? 
A, 31. 4. 
24. n W s income is 500 guineas a year, 
and he ſpends 195: d. per day one day with another, 
bow much will he have ſaved at the year's end ? 
Anſ. 1671. 125. 1d. 


25. If 12 ounce of ſilver plate coſt 1035. 112d. what 


will a ſervice, weighing 327 ez. 12 dwts. gr. coſt 


at that rate? Anſ. 102.. 75. 7⁴⁴.. 
26, At 135. 23d. per yard, what is the value of a piece 


of cloth containing 522 eng. eli? Anſ. 43 10s. 114d. 


2 27- How many eng. eli of holland may be bought for 


100 guineas at Bs. 93d. per y ard ? Anſ. — ells. 


28. What is the value of 172 pigs of lead each weighing 


uf. 2 5s. 174 U. at 8. 175, Gd. per fother of 195 
ctot? An. 286l. 45. 414. 


29.4 Bought 25 pieces of holland, each containing 25 


eng. ells, for 300 guineas, what is that per yard? 
* 85. 024. 
5, 171 buy 15 yards of cloth for 11 guineas, bow many 
lemiſh ells can 1 way for 1 1 4d. at the ſame 
rate? Anſ. 416 flem. ells. 
31. The rents of a whole pariſh amount to 1750. and 
. a rate is granted of 321. 16s. ed.; what is that in the 
pound? Sic dd 44 
32- If my horſe ſtands me in 1 124 fer day keeping, 
what will be the * of 11 horſes for the year ? 
Asſ. 1921. 75. 814. 


33 A perſon breaking owes in all 1490d. 55. 10d. and 


has in money, goods and recoverable debts 7841. 175. 
: if theſe things are delivered to his creditors what 


+ will they get in the pound? _ Anſ. 10s. G. 
34: What muſt 40s. pay towards a tax, when 652d. 1 57 


4%. is aſſeſſed at 83, 126. 44 413. 58. 114. 
2055+ 46 
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35. Bought 3 tons of oil for 1511. 145. 85 gallons of 
which being damaged, I deſire to know how I may ſell 1 


the remainder per gallon ſo as neither to gain or loſe I : 
by the bargain ? | Anſ. 45. 64d.2%; * 


36. What quantity of water muſt. I add to a pipe of # 
mountain wine value 33/. to reduce the firſt coſt to | 
45. Gd. per gallon ? | Anſ. 2035 gallons, 
37. Shipped for Barbadoes 500 pair of ſtockings at 3% , 
6d. per pair, and 1650 yds. of baize at 1s. 3d. per yd. 
and have received in return 348 gallons of rum at 6s. : 
84. fer gallon and 750 1b. cf indigo at 3. 44. fer 
1b. : what remains due upon my adventure? 5 
1 Anſ. 241. 126. 6d. 'Y 
A merchant in London buys 64 tons of French wins || 
for 4601, the freight thereof coſt 220/, loading and un- 
loading 1c/. cuſtom and other charges 23. and hg 
would gain 250/. by the bargain : A gentleman comes 
and demands the price of 24 tuns, the queſtion is what 
he mult give? Anſ. 3611. 28. bd. 
39. If 15 ells of ſtuff + wide coſt 375. 64. what will 40 HK 
ells of the ſame ſtuff coſt, being yard wide | 
3 _ Aul. 61. 138. 4d. | 
40. A merchant ſent goods to Spain to the value of. 'Y 
762. 10s. to have returns from thence, the 3 in to- | 
bacco at 7s. 9d. per Ib. and the reſt io wine at 144. 
123. the tun: how much of each of theſe goods. 1 
muſt he receive to balance his adventure ? | | 
- Anſ. 656734b, and 34 25; fung. 


Tur RULE or THREE INVERSE. | 


The Rule of Three Inverſe teacheth by having three 
numbers given to find a fourth, that ſhall have the ſame . 
proportion to the ſecond as the firit has to the third. 

If a greater number requires a greater, or a leſs re- | 
quires a leſs, the queſtion belongs to the rule of three 


* 
But 
* 
"a. 


th 42 The RurE of THREE INvERSE: . 
But if a greater number requires a leſs, or a leſs re- 
quires a greater, it belongs to the rule of three inverſe. 


| RK U L RK." 

1. State and reduce the terms as in the rule of three 

_ , - | 

2, Multiply the firſt and ſecond terms together and 

divide their product by the third, and the quotient is the 

anſwer to the queſtion, in the ſame denomination you 

left the ſecond number in. a 

The method of proof is by inverting the queſtion. 
| EXAMPLE $. 

2. If 6 men can do a piece of work in 10 days, in how 

- many days will 12 men do it ? 

If 6 men require - days how manydays will 12 men require? 


25 12)60 


5 days, the anſwer. | 

2. If 100 workmen can finiſh a piece of work in 12 
days, how many are ſufficient todo the ſame in 3 days! 
| ; FR 3 Anſ. 400 men. 
3. How much in length that is 41 inches broad will 
make a ſquare foot ? 5 Anſ. 32 inches. 
4. How many yards of matting 2 /e. 6 in. broad will 

cover a floor that is 27 fe. long and 20 fe. broad ? 


| | Anſ. 72 yds. 
5. How many yards of cloth 3 grs. wide are equal in 
meaſure to 30 yds. 5 grs. wide? Anſ. 50 jds. 


ii * 
ith The reaſon of this rule may be explained from the principles of 
| | — . Ne multiplication and diviſion, in the ſame manner as the 
= . direct rule. In the example above, the product of the firſt and ſe- 
tt! cond number, i. e. 6 times 10, or 60, is evidently the time in which 
os ne man would perform the work; therefore 12 men will do it in 

| one twelfth part of that time, or 5 days; and this reaſoning is appli- 
TH! Cable ta any other inſtance whatever. A 


Compound PROPORTION. 4x 


6. A borrowed of his friend B 2 5ol. for 7 months, pro- 
miſing to do him the like kindneſs: ſome time after 
B had occaſion for 30c/. how long may he keep it. 
to be made full amends for the fayour ? 
Anſ. 5 mo. and 25 days. 
7. If, when the price of a buſhel of wheat is 67. 3d. 
the penny loaf weighs 9 oz. what ought it to weigh 
when wheat is at 8s. 25d, per buſhel ? 
| Anſ. 6 oz. 13 dr. 
8. He: many yards of ſtuff 3 grs. broad will line a 
cloak that 1 is 5 yds. in age: and 14 yd. broad? 
Anf. 9 yds. 5 
9. If 44 cwt. may be carried 36 miles for 355. how ma- 
ny pounds can I have carried 20 miles for the ſame 
money ? Anſ. 907 tb. 
10. How much in length that is 134 poles in breadth. 
muſt be taken to contain an acre ? 
| Anſ. 11 po. 15 fee 107 ix. 
11. How many yards of canvas that is ell wide, will 
line 20 yards of ſay that is 3 grs. wide? Anf. 12 yas. 
12. If 30 men can perform a piece of work in 11 days; 
how many men will accompliſh another piece of work 
four times as big in a fifth part of the time? 
Anſ. 600, 
13. A wall that is to be built to the height of 27 feet, 
was raiſed g feet by 12 men in 6 days: how many men 
muſt be employed to finiſh the wall in 4 days at the 
ſame rate of working? Anſ. 36 men. 


COMPOUND PROPORTION. 


Compound Proportion teacheth to reſolve ſuch queſtions 
as require two or more ſtatings by ſimple proportion; 
and, that, whether they are direct or inverſe, 


R UL E. 


' " ComPouxD PROPORTION. 
KU Þ 3 ® 


1. Let that term be put in the ſecond place which is 


of the ſame denomination with the term ſought. 
2. Place the terms of ſuppoſition, one above anothes, 


in the fi: ſt place; and the terms of n one above 


another, in the third place. 
3. The firſt and third term of every row will be of 


one name, and muſt be reduced to the ſame denomina- 


tion. 


4. Examine every row ſeparately, by ſaying, if the 


firſt term give the ſecond does the third require more or 


leſs ? if it requires more mark the 4% extreme with 2 


croſs; but if k/s mark the greater extreme. 
5. Multiply all thoſe numbers together whieh are mark- 
ed for a diviſor, and thoſe which are not marked for 2 


. dividend, and the quotient will be the anſwer ſought. 


. Note, ben the ſame numbers are found in the diviſor 
as in the dividend they may be thrown out of both. Or 


any numbers may be divided by their greateſt common 
. and the quotients taken inſtead of them. 


Ex AMA ES. 


. If 16 horſes can eat up 9 buſhels of oats in 6 days, 
how many-horſes would cat up 24 buſhels i in 7 days, 
at the ſame rate? 

— LD —— 3 +8 


- ® The reaſon of this 27% may be readily ſhown from the nature 
of direct and inverſe proportion; for every row in this caſe is a par- 
ticular-ſtatiog in one 8 theſe rules; and therefore if all the ſeparate 
dividends be collected together into one dividend, and all the diviiors 
into one diviſor, their quotient muſt be the anſwer-ſought. Tous, 
in example the firſt : 


As 9 bulh. : 16 hor. : : 24 buſh. ; 7 _=_ by rule of three dice. 


As 6 days : . — hor. :: 7 days: ä * rule of 


l is the e me as the rule. 


OY 
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+ 9 buſh. 16 hor, - 24 buſh. 

6 days. - — 7 days + 
6x16 24 by contraction = 2 * 16x24 _ — 2X 16x8 
. — v7. nl. 

== wa = 367 work, the anſwer. | 


2. If a family of ꝙ people ſpend Fra in 8 months, how 
: much will ſerve a family of 24 people 16 months? 

| | Anſ. Gal. 
We If 8 men can dig 24 yards of earth iu 6 days; how 
many men muſt there be to dig 18 yards in 3 days? 
Ph Anſ. 12 men. 
4. If 2 men can do 12 2 6d of ditching in 62 days; 
how rene rods may be done by 18 men in 14 days ? 
Anſ. 242; rod. 
5. If a regiment of ſoldiers, conſiſting of 929 men, can 
eat up 351 quarters of wheat in 7 months; how 
many ſoldiers will cat up 1464 quarters in 5 1 

at that rate? | Anſ. 5483 23, 
6. If the carriage of 5 cut. 3 gr. 150 miles, coſt 

_ 31.75. 4d. what muſt be paid for the carriage of 7 cw. 

_ 29r. 25/b. 64 miles at the ſame rate? An/. 1. 18s. 7d. 

7. If 248 men, in 5 days of 11 hours each, dig a 
trench 230 yards long, 3 wide, and 2 deep, in how 
many days, of 9 hours long, will 24 men dig a 

trench of 420 yards long, 5 wide, and 3 deep? 
Anf. 283437 


D Aer el 


Practice is a contraction of the rule of three direct, 
when the firſt term happens to be an unit, or one; and 
has its name from its daily uſe amongſt merchants and 
tradeſmen, being an eaſy and conciſe method of work- 
ing moſt queſtions that occur in trade and buſineſs. 

The method of 2 0 is 9215 the rule of three direct. 


f 
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An aliquot part of any number, is ſuch a part of it, 
as being taken a certain number of times, _ exactly 
| — chat number. 
SA 
I When the price is leſs Fog a penny. 
. 
For 4 divide the given number by 6; for & by 33 and 
for à by 2 ; which diviſions are the aliquot parts of 154, 
and being divided by 8 and by 20, give the anſwer. 


— 


* As moſt of the following compendiums are only particular 
caſes of a more general rule, it will be ſufficient, for their illuſtra. 
tion, to explain the pr inciples on which the rule itſelf is founded. 

General Rule. 1. Suppoſe the price of the given quantity to be 
x0, or 15. as is moſt, convenient; then will the quantity itſelf be 
the anſwer at the ſuppoſed price. 

. Divide the given price into aliquot 2 either of the ſuppoſed 
price, or of one another, and the ſum of the —— belonging to 
each, will be the true anſwer required, _ 


ai Kran. 
What is the value of 526 yards of cloth, at 3% 1044. 


per yard. 
52 Anſ. at 11. 
„ 44. is 87 13 4 die at 'o 3 4 
44. is 1 8 15 4 ditto at © 0 4 
24. is 1 4 7 8 ditto at o © 2 
2 is 1 © 10 114 ditto at o o of 


101 2 35 ditto at © 3 10f 
the fall price. — — 
In the above te, it is plain, that the | Quantity 526 
is the anſwer at 1/. conſequently, as 35. 44. is the gj of a 
pound, 3; part of that quantity or 871. 135 44. is che price 
= at 3s. 44, In like manner, as 4d. is the re part of 37. 4d 
FF . fox; of 87: 13s. 44. o 8l. 155. 4d. is the anſwer at 44. 
17 And by reaſoning in this way 4. 79. 8d. will be ſhewn to 
18 be the price at 2d. and 10s. 113. the price at 4. Now af 
10 tze ſuimm of all theſe parts is equal to the whole price, (3. 
| 2044.) ſo che ſum of the anſwers belonging to each price wil 


be the anſwer at the full price required, And the ſame will 
Y * true in any example Whatever. What 
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VW hat remains after dividing by any number is al- 


ap of the fame name with the dividend, 


Ex AML Es. 


i FR 1 147 544 


$40 at i. Anſ. 21. 128. 101d. 810 at $. Hof. al. 105. A 
e 
When the price is an aliquot part of a ſhilling. 


UL. 


Divide the given number by the aliquot part, and 
the quotient is the anſwer in Dillings, which reduce 
into pounds as before. 


EXAMPLES. 


437 at 1d. An. 11. 16s. 5d. 352 at 11d. Anſ. 21. 4s. 


5275 at 2d, Anſ. 431. 195. 2d. 1776 at 3d. Auſ. 221. 4s: 
6771 at 4d. Anſe 112). 176. 899 at 6d. Anſ. 221 gs. 6d: 
0:0 s 6 
When the price is pence and farthings, and is no ali- 
quot part of a ſhilling. 


0 R U IL. X. 
Divide the given number by ſome aliquot part, and 


then conſider what part of the ſaid aliquot part the reſt 


is, and divide the quotient thereby, and- the laſt quo- 
tient, together with the former, will be the — in 
thillings, which reduce into pounds as before. 


Ex AMP I ES. 


372 at 12d. . Anſ. 21. 146. 34. 
325 at 24 d. Anſ., 3l. ol, 
827 at 444. Anſ. 15 l. 104. 1 d. 
2700 at 71 4. Anſ. 81 l. 116. 3d. 
2150 at 9124. A,%½ 871. 65. 101d. 


1720 at 114% . of 82). 87. 4d. 
4 | cg 


%. 
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oY CA S . 

When the price is any number of ſhillings vader 20. 
8 1 E. 


; 1. When the brite Ne an even number, multiply the 
given number by + of it/doubling the firſt figure to the 


| right hand for ſhillings; and the reſt are pounds. 


2. When the price is an odd number, find for the 
greateſt even number as before," to which add 23 of the 
given number for the odd ſhilling, and the ſum | is the 
paler. „ ab. OFT 


. EXAMPLES. 
15 2757 at 15. Anſ. 177 17. 


2643 at 25. Anſ. 2641. 6s. © 
3271 at 55. An}. 8171. 15s. 
872 at 8s, Anſ. 348 J. 16s. 
372 at 113. Anſ. 2041. 125. 
5271 at 145. Anſ. 3689 l. 14s. 
3142 at 173. Anſ. 26701. 145. 
264 at 195. Anſ. e 164. 


C AS E 


When the price is ſhillings and pence, which oak 
ſome aliquot part of a pound. | 


r 
Divide the given quantity by the aliquot part, and 
the quotient is the anſwer in pounds, 


EXAMPLES. 


7.150 at 1s. 84. Anf. 5951. 165. 89. 
2715 at 25. 64, Anſ. 3394. 71. 6d. 
3150 at 35. 44. Anſ. 525 l. ot. od. 
2710 at 65. 8d. . Anſ. 9031. 6:5. 30 


G A8 


When the price is ſhillings ang pence which make 
no aliquot part of a pound, 


E243 RULE, 


ke 
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| 1 out the anſwer the ſhorteſt way that can be 


done, either by working for an even number of ſhillings 


and other aliquot parts, or by dividing the price into 
ſcveral parts, either of the as YOu or of one 


another. 
Ex AMPLES. 

% 36 . ; 4501. 135. 9d. 
"+2710 ut „ 20. Anſ. 4291.. 1s. 8d. 
2547 at 75. 3d.  Anſ.9231. 55. 9d. 
$01 at 103. 94. Anſ. 4301. 105. 9d. 
841 at 133. 24. Anſ. 5531. 135. 2d. 
807 at 16s. 54. Anſ. 6621, Bs. 3d. 
zog at 17% 3d. Anſ. 2661. 106. 3d. 
909 at 195. 114. N. 9641. 5 4 34 | 


© A 8 E *. 770 2 | 
When the price 1s ſhillings, pence and bin 


R UL. K. 


Divide the price into aliquot parts of a pound, or r of 
one another, and the ſum of the quotients, belong= 
ing to each aliquot part, is the anſwer required. 


| EXAMPLES. | 

875 at 1s. 43d. Anſ. 611. 1s. 41d. 
7524 at 36. 524 Anſ. 13011, os. Gd. 
3715 at 9s. 44d. Anſ. 17411; Bs. 14d. 
2572 at 135. 756, Anſ. 17521. 35. 6d. 
1603 at 16% 1034. Anſ. 13521. 10s. 7:6, 
2710 at 19%. 22d, Anſ. IS 145% 7d. 


©: A840 
When the price. is s pounds, ſhillj gs, pence and 


firthings. 
D R U L E. 


* Multiply the given number by the number of pounds, 


as the queſtion — 7 


yeral denominations. 


© PRrAcrict 
R U L E. 


and work for the reſt the ſhorteſt way that can be done, 
and theſe added together will give the anſwer. 5 
„„ LANDES 
127 at 1 I. 17. 64d. Anſ. 257. os. Ad. 
= at 4d. . 105d. 45 abr 135. Un 
457 at 144.175. 9:4. Anf. 6804]. 10s. 91d. 
713 at 190. 19s. 112d. Anſ. 14259). 5. 14d. 
TE Ca S N 9. 
When'the number whoſe price is required is a whole 
number, with parts annexed. > 
5: 46.7 o 
Work for the whole number according to the former 
rules, to which add 4, Z or 2 of the price, according 


EXAMPLES. ? 
" 272% at 25. 6d. Anſ. J. 23s. 15d. 
—_ at 0 175. 8 d. 425 EL one 64 
139 at 11. 10. 44. Anſ. 2741. 165. 10d. 
371 at 41. 135. 7d. Anſ. 17391. gs. 71d. 
475 Os . 64 Rn cet 
When the quantity whoſe price is required is of ſe-M 


Multiply the price by the number in the higheſt de- b 
nomination, and take the ſame parts of the price for 

the reſt as they are of an unit in the higheſt number; 
and theſe added together, will-give the anſwer. tl 
„ ExXamPeles | tl 

37. ett. 2-gri. 14 lb. at 71. 105. 9 d. per cwt. 

Anſ. 2831, 124, 1144. 
0 v8 ” 


ek 


made. 


dag, &c. 


| TARE and TRETFT. _—_ 

17 ct. 1 gr. 12 lb. at 11. 195, 8 d. per cut. 

23 cut. 3 qri. 816. at 31. 19. 114. per ciut. 

+ df. 951. 3s. 81 d. 

239 cut. © gr. 10 I. at 10. 17 5. 10d. per cut. 

Anſ. 731. 185. 103d. 
„ N an» FRETYTY 
Tare and Trett are practical rules for deducting cer- 
tain allowances, which are made by merchants and 
tradeſmen in ſelling their goods by weight. 

Tare is an allowance made to the buyer for the weight 
of the box, barrel, or bag, &c. which contains the 
goods bought, and is either at ſo much per box, &e, 
at ſo much per cwt. or at ſo much in the groſs weight. 

Trett is an allowance of 4 /b. in every 104 /b. for 
waſte, duſt, &c. . . 

Cle is an allowance of 2 1b. upon every 3 ct. 

Groſs weight is the whole weight of any ſort of goods, 
together with the box, barrel, or bag, &c. that eon- 


| tains them. . 


Suttle is when part of the allowance is deducted from 
the groſs. \ 3 ] 
Neat weight is what remains after all allowances are 


When the tare is at ſo much per box, barrel, or 


Multiply the number of boxes, or barrels, &c. by 
the tare, and ſubtract the product from the groſs, and 
the remainder is the neat weight required. | 


— Cc. 


CI io manifeſt, that. this, as well as every other caſe in this rule; 
is only an application of the rules of proportion and practice. | 
. D 2 E x Au- 


52 - Tz ** and TA 1 T f. 


ExamPLes. 


65 Js 7 Trails of raiſins, each weiphing 5 rt. 297, 
5 Ih. grols, "tare 23 1b. per frail, how much neat ? 
. "Laf. 37 ci. 1.97. 14 00. 
2. In 241 barrels of figs, each O cur. 3 57. 190. 
* * tare og: per el, how many pounds neat ? 
Anf. 22413 1b, 
3. What is the neat weight of 14 has of tobacco, 


each ae 17 4b. groſs, tare 100 46. per bhd? 


Anſ. 66 ctot. 2 gr. 146, 
YE" Lk What is the neat weight of 17 ba - of cotton 
yarn, weighing 28 cwt. 3 grs. 4 lb. groſs, tare 9 li. 


per bag; Anſ. 27 cut. 1 gr. 19 0. 
E 
When the tare is at ſo much per cot. 
N 5: Tn 
Divide the groſs weight by the aliquot parts of a cu. 
and ſubtract the quotient from the groſs, and the re- 


mainder is the neat weight. 
EXAMPLES, 
1. Groſs 173 cut. 3 gr. 17 lb. tare 16 B. per ctot. 


how much neat ? Anſ. 149 cwt. o gr. 7 
2. What is the neat weight of 7 barrels of pot-zf-iſ 


each weighing 201 46. grols, tare being at 10 /b. gn 


cwt ? Ar. 1281 1b. 6 4 


3. In 25 barrels of figs, each 2 cur. 1 gr. groſs, tar 
16 1b. per ctut. how much neat? Anſ. 48 cut. o gr. 24 1 
4. What is the value of the neat weight of 13 hh. 
at tobacco, at 4 J. 13s. 6 d. per ctot. each weighing 

1 oper oem ag. per cw, 
An. 2431. 95. 64 


1 if "CASH 


nn: > ws t 
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FAR E and T STK + | 53. 


C A 8 E 3 
When trett is allowed with tare.- 


1 


Divide the ſuttle weight by 26, as in compound di- 
viſion, and the quotient is the trett, which ſubtract- 


fiom the ſuttle, and the remainder is the neat. 


E XAMPLES. 


1. In 9 ewt. 2 gr. 17 B. groſs, tare 37 tb. and trett 
as uſual, how much neat ? Anſ. 8 cwt. 3 qr. 24 lb. 
2- In 152 cut. 1 gr. 3 1b. groſs, tare 10 1b. per cit. 


and tictt as uſual, how much neat ? 


Anſ. 133 cwt. 1 gr. 112 16. 

3- In 7 caſks of prunes, each weighing 3 cut. 1 gr. 
5b, groſs, tare 17 th. per cut. and trett as uſual, 
how much neat ? Anſ. 18 cwt. 2 gr. 24 bh, 
4. What is the neat weight of 3 hbhds. of ſugar, 
weighing as follows: the 1ſt. 4 crot. © gr. 5 lb. groſs, 
tare 73 1b the 2d. 3 cw. 2 gr. groſs, tare 56 /b; and 
the 3d. 2 cot. 3 gr. 17 lb. grols, tare 47 lb. and allow- 


ing trett to each as uſual ? Anſ. 8 cut. 2 gr. 4b, 


5 2 » © 4- 
When tare, trett and cloff are all allowed. 
UV L 
DeduQ the tare and trett, and divide the ſuttle by 


8 168 as in compound diviſion, and the quotient is the 


cloft, which ſubtract from the RAE and the remain- 
der is the neat. 


EXAMPLES. 


What is the neat weight of a hhd. of toboe co, weigh- 
ing 15 cit. 4 Jr. 20 lb, groſs, tare 74. per cwt. and 
treit and cloff as ufual. Anſ. 14 cui. 1 gr. 36. 


1 In 


2. In 19 cheſts of ſugar, each containing 12 ext, 


per ct. 3 8 5. per ound: for tare, arid trett and 


— g . £ P bins, te L gc 0” + a & > 
_ : e 5 22 — n 2 - EL NE U 
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18 Yards of flowered all at 17 4 


=. Bills of PARCELS, 


1 97. 17 1b, groſs, tare 13 b. per ciut. and trett and 
cloff as uſual, how much neat, and what is the value 
at 5+ d. per 2 | 
An. 210 cut. o gr. 27 1h. and value 5641. 25. 4* d. 
3. 29 parcels, each weigh 3 cwt. © gr. 14 1b. groſs; 
what is the value of the neat weight at 1. 115,64. 


cloff as uſual ? Anſ. 126 l. 143. 


EILLS: or PARCELS. 
| A Hejier's Bill. . 
Mr. Thomas Williams 
: * of Richard Simpſon Jan. 4, * 
1 5 
8 Pair of wade. ſtockings, at 4 6 per pair. . 


5 Pair of thread ditto, Wh. 65 


3 Pair of black ſilk ditto, at 14 © 
6 Pair of black worſted ditto, at 4 : 


4 Pair of cotton ditto, at 7 6 
2 Yards of fine flanne], n at 1 8 per Yard. ; 
” Is 12 2 
yy” Mereer's Bill 


Mr. William George 


Bought of Peter Thompſon, July 13, me | 
8. d. 
15 Yards of ſattin, at 9 6 per yard. 


12 Yards of rich brocade, at 19 8 
16 Yards of ſarſnet, = 
13 Yards of Genoa velyet, at 27 6 
23 Yards of luteſtring, at 6 3 


% WW 


8 1 


6. 


ial 


1/\ 


III IS of PARCELS, 
A Linen Droper's s Bill, 


Mr. Henry Morris 


Bought of Caleb Windſor, March 9, 1776. 


6 Sets of iy 575 at 


* 
— \ $ 


„% . 5 
40 Ells of ee, | 7 1 6 per ell. 5 
24 Ells of err, d 1 45 
31 Ells of holland, . ; 
39 Yards of Iriſh cloth, at 2 4 per yard. 
172 Yards of muſlin, at 7 242 
132 Yards of cambric, at 10 6 5 
27 Yaids of 4 88 i 27 7 5 
4 4 Miklliner's Bil. 25 
Mow Matthewſon 4 58 „ up 
Bought of Simon x Percy, June 18, 1776- 
3 
18 Vards of fine Ee „ „ per yard. 
5 Pair of fine kid gloves, at 0 2 2 ver pair. 
12 Fans with French mounts, at © 3 6 each, : 
2 Fine i .. a: 3:3: 0: 
4 Dozen of linen gloves, at 0 1 
9 


4 Moollen Draper s Bil. 


Mr. Jobn Page 


Bought of Jacob Goodſon, May I, 177 


15 Vards of ſuperſine ſcarlet at 
16 Yards of ſuper, black cloth at 
25 Yards of ſhalloon, at 


46 Yards of drab, at 


D 4 


1 8 d. 


17 Yards of gas ſerge, at 
18 Vards of drugget, 1 


N. 9 per yard, 


00 oOo 
a — 
CO 


1 E E 
A Oroc Grecer's 


% 
* 
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56 B ILLS of P ARCE * 
A Grecer”*s Bill, 


Mr. Nathaniel Parſons . 
Bought of William Smith; Ao 6, 1776. 


— 3 ” 


s. d. 
241 th. of royal green tea, at 18 6 per bb. 
211 5. of imperial tea, at 24 0 
35⁴⁰ be beſt bohea, at 13 10 
17 1b. of coffe, „ 


25 lb. of double refined ſugar, at 1 | 9 


1 loaves, wt. 137 75. at 1 . 


A 72 ne Merchant's Bil 


Mr. Thomas Greville 
| Bought of Ow Simes, April 35 ab 


12 Gallons of palm ſack, at 8 6 per gall, 


17 Gallons of red port, at 5 8 


Gallons of claret, at 8 9 
34 Gallons of white liſbon, at 4 10 


3 "ma Gallons of rheniſh, at 6 4 


274 Gallons of ſherry, „ 


r 


42 — 


A Chusſimonge“i: Bill 


Mr. Edward Patterſon N 
e "Bought of Stephen Croſs, Sept. I, 1776. 
35 . 
8 B. of Cambridg: butter, at o 6 per Ib, 
17 1b. of new cheeſe, n 
2 Firkin of butter, wt. 28 15. at o 52 
5 Cheſhire cheeſes, wt. 127 Ib. at o 4 
2 Warwickſhireditto, wt. 15 /b. at o 
12 3b. of cream cheeſe, at © 


"RR ON Oo OT IO 
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SIMPLE INTEREST. 


5 Simple Interefl is a gratuity allowed by the borrows, 
er of any ſum of money to the lender, according to 2 
certain rate per cent. agreed on; which, by law, muſt 


not exceed & J. that is, 5. for the uſe of 100/, 1 year; 
101. for the uſe of it 2 years; and ſo on. 


Principal is the money lent. b 
Kate is the ſum per cent. agreed on. | 
Amount is the principal and intereſt added together, 


* 


* 


"OF 


* Tart neee _- 
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R U L E * . 
1. Multiply the principal by the rate, and divide the 
product by 100, and the quotient is the anſwer for 1 year. 
2. Multiply the intereſt for 1 year by the time given, 
and the product is the anſwer for that time. 
3. If there is part of a year, as months. or days, 
find for the even” time as before, and for the odd time 
take ſome aliquot part or parts of a year; or if that 
cannot be done, work by the rule of three direct. 


— 
n . 


1 1 
l 


— x 


a — — 


There are ſome caſes where it is cuſtomary to conſider the time 
elapſed different ways. In the courts of law, intereſt is always 
computed in years, quarters and days; which, indeed, is the only 
Won method: but in computing the intereſt on the public bonds 
of the South Sea and India companies, and in the Bank of England, 
&c. the time is generally taken in calendar months and days; and 
on Exchequer bills in quarters of à year and days. 


ed 


D's" 
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38 SIMPLE INTEREST, 


EXAMPLES. 


1. What i is the intereſt of 284 J. 105. for 2 n, 
4 months, and 25 days, at 35 per cent. per annum. 


284 U. 10 . 365: 90. 19. 144 :: 25 days 


FFF 5 
TD 
1 i | 
9. 9s 15 365)248 18 74(135.7:4, 
19.15 40978 
8 1328 
233 
1.80 12 | 
1 == 155 | : 
„ 
: 995 


91. 195. 13d. =1 year's int. 


8 19 18 33 =2 year's int. 
4mo.=; 3 6 41 = 4 monthsditto 
13 72 S225 days ditto 


þ 


23 18 33 the anſ. required. 


2. What is the intereſt of 230 J. 10 35. for 1 year at 
* per annum ? Anſ. 91. 45. 44 d. 
3. What is the intereſt of 547 J. 15 5. for 3 years, 
at 9 per ann? Anſ. 82 1, 35. 34. 


4. What 


_ Comurssron 59 
4. What is the amount of 690 J. for three years, at 
44 ber cent. per ann? . 7774. i.. 64. 
5. What is the intereſt of 205 J. 15 s. for + year at 
4 per cent. per am? 44, 21. 1s. 14 4. 
6. What is the amount of 120 J. 10 5. for 25 years, 
at 41 per cent. per ann? An}. 1341. 16s. 14 d. 
7. What is the intereſt of 47 . 105. for 43 years, 
and 52 days, at 4 per cent? Anſ. 1Ol. gs. 13 d. 
8. What is the amount of 200 guineas for 4 years 
7 months and 25 days at 42 fer cent f Anſ. 25 30. 195. 1d 
9. A gentleman left his niece by will 5584. 155. to 
be paid her when ſh2 came to age, with intereſt at 4 per 
cent, now ſhe came to age in 5 years, 9 months and 21. 
days; what has ſhe to receive in all? Anſ. 688. 104. 114. 
10. What is the intereſt due upon an India bond of 
500 l. value, at 34 per cent. per ann. from September 
30, 1763, to June 18, 17647 Anſ. 121. 103. 7d. © 
11. What is the intereſt due upon an Exchequer bill 
of 450 J. at 34 per cent. per ann. for 24 years and 67 days? 
1 | n 404. 105. 03d. 
12. Lent John Turner a bill of 500 J. dated the iſt. 
of May, and payable one day after date, which I received 
back in the following partial payments; viz. on the 33th. 
of May 50. on the 4th. of June 561. on the 14th of 7 uly 
444. on the 23d of ditto 501. on the 18th of Auguſt 871. 
on the 3oth. of ditto 1 3/. on the 21ſt. of September gol. 
on the 18th. of October 3o/l. on the 29th of ditto 40/. 
on the path. of November 500. and on the 28th. of De- 
cember 501. how much intereſt ought I to claim at 5 


fer com? Anſe $1. 3.5. 118 d. 


COMMISSTIONE. 
Commiſſion is an allowance of fo much per cent. to a 
factor or correſpondent abroad for buying and ſelling 
goods for his employer. b 


| * Themethod of working queſtions in thie and the following 
rules of inſurance, brokagy, 5 * ſame as in ſimple intereſt, 


E x A M- 


560 > BROKAGE. 
127 Exe S438 : 


3 1. What comes the commiſſion of gool. 1 36. 64. to 

at 31 per cent? ; Anſ. 171. 10s. 524, 

2. My correſpondent writes me word that he has 

bought goods on my account to the value of 754/. 16s, 

va does his commiſſion come to at 22 per cent? | 

Auf. 181. 175. 4d. 

3. What muſt I allow my correſpondent for diſbur- 

0 on my account 5291. 18. 5d. at 24 per cent? 

Anſ. 111. 18s. 574. 

— 4. WI allow. my factor 71 per cent. for commiſſion, 
what may he demand on the laying out 12004. 


Anſ. g1l. 10s. 
2 What does the commiſſion on 950/. come to at 
3575 r Ai. 361. 16s. 3d. 


B RO KAG E. 


Brolage is an e of ſo much per cent. to a per- 
ſon called a broker, for aſſiſting merchants or factors in 
procuring or diſpoſing of goods. 


EXAMPLES. 


þ . What i is the . of 610“. at 5s. or 2 per com 
Anſ. 1ol. 15. 64, 
* af 17 I Dons: my 5 9 32 per cone. what may he de- 
mand when he ſells goods to ** value of 876. 5s. 104? 
Anſ 32. 17s. 244, 
3: What is the brokage of 879. 18s. 2 3 per on 

Se 11 
4. If a broker ſells goods to the ſc 725 308 175 

104 vat is his demand at 13 per cent? 
Anf. 11. 12s. 84.08 


INSURANCE. 


Infurance is a premium of ſo much per cent. given to 
certain perſons and offices for a ſecurity ef making good 
the loſs of ſhips, houſes, merchandizes, &c. ich 
may happen from florms, fre, Gees 20 


E XA Me 


per cent? Fin tf. 
e 2. What is the inſurance of goo J. at 104 per cent? 


buying bank ſtock. at 1504 per cent. on the day the books 
| ſhut, when there is always half a year's intereſt due, 
the bank ftock-holders having an annual dividend of 


BraoKkAGr ; = 6r 
one ExAM EES. 5 Pas 
r. What is the inſurance of 8741..135. 64. at 132 


1 bt 7 Anſ. 96 I. 15. 
3. What is the inſurance of 1200 J. at 75 per cent? 
| 4 Ekg: 1 a54p 5, Anſ. 91 l. 103. 
4. What is the inſurance of an Eaſt India ſhip and 


cargo valued at 35727 J. 17 5.64. at 174 per cent? 


Anſ. 6386 1. 7 9. Iz d. 
' BUYING any» SELLING- or STOCKS: 


Stock is a general name for the capitals of our trading 
companies, and the buying and ſelling certain ſums of 


money in thoſe funds is now become a general practice. 


Ine | 
1. What is the purchaſe of 2054 J. 16 5. South. Sea 


ftock, at 1103 per cent? Anſ. 22651. 85. 4& 


2. What is the purchaſe of 156 l. 15 J. 3 per cent. 
annuities, at 744 per cent? Anſ. 110 l. 15 f. 64 d. 
3. What is the purchaſe of. 8 16 J. 12 5. bank annui- 


ties, at 893 per cent? Anſ. 79 l. 16 5... 83. 


4. What is the purchaſe of 987 J. 15 5: India flock, 


1 z per cent. ? An. 1124 J. 16s. 


5. Bought 650 J. bank annuities at 902 per cent. and 
paid brokage 4 per cent; what did the whole amount 


| to? 44, 588 J. 5's. 


6. What does 2400 J. capital ſtock in the 3 per cent. 
conſolidated bank annuities come to, at 844 per cent? 

£79 | ] | Anf. 20191. 

9, How much per cent. ſhall I make of my money by 


8. June 


r 8 


2 to 1607. 


Discovnr⸗ 


8. June the ey 1745, bought 900 J. of new South 
Sea annuities at 1114 per cent. viz. . day before cloſing 
the books, the brokage whereof is always 2 5. 6 d. per 


ent, on the capital, whether you ſell or buy. The 


midſummer dividend of 2 per cent. became due and pay- 
able on the 20th. of Auguſt following, by which time, 
the rebellion growing confiderable in the north, the 


id annuities were down at 924 per cent. In the gene · 


ral alarm I ſold: 400 J. capital at that price, but conti - 


mucd the remainder till a 2d. 3d. ch, and 5th. dividend 


became due as before; and on opening the books on the 
xoth. of Auguſt, 1747, I fold out at 1025 per cent. 
Now reckoning I might have made 5 per cent. of my 


money, if I had kept it out: of the "EX an bow ftood 
this article in point of profit and las. | 


Hf. Lal. 25. 1 4. bf 


| DISCOUNT. 5 
Diſcount is an allowance made for the payment of any 


ſum of money before it becomes due; and is the differ- 
ence between that ſum due fome time hence, and its 
. 


worth of any fum, or debt, due ſome time 


Ran is ſuch a ſum as if put to intereſt, would, in that 
time, and at the rate per cent. for which the diſcount is 
STII; -Ununt to the ſag or Gebt"tign ds, 


X U L X 
ho stef 100 J. for the given rate and time 


— . 


e —. 


—— bt cede for before 


| paying money 
it becomes due, which is ſuppoſed to bear no intereſt till after it is 


due is very reaſonable for if I the money in my own hands 


till the becomes „it is plain T may make an advantage of 1 it 
eee ious ip iter for that time 3 but if I pay i before it i 


2. Subtract 


„„ D 3A. _ Om. 


WP | 8 th. Lay PEI as 4 2 


a. a ame ts. a ei. 


F 


„in 7 63 
2. Subtract the preſent worth from the given ſum, 
and the remainder is the diſcount require. 
As the amount of 100/. for the given rate and time 
is to the intereſt of 100 J. for that time, 1 
So is the given ſum or debt to the diſcount required. 


8 


2 ” 


due, it is giving that benefit'to another; therefore we have only to 
enquire what diſcount ought to be allowed. And here ſome debtors 
will be ready to ſay, that ſince by not paying the money till it be- 
comes due, they may employ it at intereſt, therefore by paying it 
before due, they ſhall loſe that intereft, and, for that reaſon, all 
ſuch intereſt ought to be diſcounted : but that is falſe, for they can 
not be ſaid to loſe that intereſt till the time the debt becomes due ar- 
rives; whereas we are to conſider what would properly be loſt at 
preſent, dy paying the debt before it becomes due; and this can, in 
point of equity or juſtice, be no other than ſuch a ſum, as being put out 
to intereſt till the debt becomes due, would amount to the intereſt of 
the debt for the ſame time. — It is, beſides, plain, that the advan- 
tage ariſing from diſcharging a debt, due ſome time hence, by a 
preſent payment, according to the principles we have mentioned, is 
exactly the ſame as employing the whole ſum at intereſt till the time 
the debt becomes due arrives; for if the diſcount allowed for pre- 
ſent payment is put out to intereſt for that time, its amount will be 
the ſame as the intereſt of the whole debt for the ſame time : thus, 
the diſcount of 105 l. due one year hence, reckoning intereſt at 5 
per cent. will be 5 J. and 57. put out to intereſt at 5 per cent, for 
e g will amount to 5 z 5 5. which is exactly equal to the in- 
tereſt of 105 l. for one year at 5 per cent. 1 
The truth of the rule for working is evident from the nature of 
ſimple intereſt : for ſince the debt may be conſidered as the amount 
of ſome principal (called here, the prefent worth) at a certain rate 
per aent. and for the given time, that amount muſt be in the ſame 
proportion, either to its principal or intereſt, as the amount of any 
other ſum, at the ſame rate, and for the fame time, is to its prin- 
cipal or intereſt. | 2 | 
The method uſed amongſt Bankers, &c. in diſcounting bills, is 
to find the intereſt of the ſum drawn for, from the time the bill is 
diſcounted to the time when it becomes due, (including the days of 
grace) which intereſt they. reckon as the diſcount, thereby making - 
it more than it really is. | 
But when goods are bought or ſold, and diſcount is to be made 
r. preſent payment, at any rate per cent. without regard to time, 
the intereſt of the ſum as calculated for a year is the diſcount. © _ 
1 ET A Ms 


- 


| henee, at 5-fer cent? 


bs een 


EXAMPLES. 


1. What is the diſcount of 5731. 1 54. due 3 years 
hence, at 41 per cent? ö Anſ. 68 l. 43. 10k d. 
2. What is the preſent worth of 150 J. payable in 4 


year, diſcounting at 5 per cent? Anſ. 148 J. 25. 111 4 


3. What is the preſent worth of 75 l. due 15 months 
Auf. 70 1. 11 5. 94 d. 
4. What is the diſcount on 851. 10 5. due Septem- 
ber 8, this being July 4, reckoning intereſt at 5 per cent. 
per annum? _ . Anſ. 15s. 31d, 
5. What ready money will diſcharge a debt of 543 !. 
7s. due 4 months and 18 days hence at 45 per cent. per 


ann? . Anſ. 533 1. 18 s. o d. 
6. Bought a quantity of goods for 150 J. ready mo- 


ney, and ſold them again for 200 J. payable at & of a 
r hence ; what was the gain in ready money, ſup- 
poling diſcount to be made at 5 per cent? ” 


A. 421. 155. 5 d. 


J. What is the preſent worth of 120 J. payable as 
follows; viz. 50/7. at 3 months; 50 J. at 5 months, 
and the reſt at 8 months, an at 6 per cent? 

8 <a | J 117 1. 5.5. 54 d. 
8. Suppoſe a bill of exchange for 600 J. dated at 


Antwerp, the 19th of September, 1775, at double uſance, 
is accepted at London, and payment offered the 2d. of 
* November, 17 7 5: what money mult be then received, 


diſcounting at © per cent. per ann? Anſ. 5 89 l. 05. 94, 


-. COMPOUND INTEREST. 


.* Compound Intereft is that which ariſes from the prin- 
cipal and intereſt taken together, as it becomes due, at 


dhe end of each ſtated time of payment. 


R U L E* 


Compound INTEREST. 65. - 

R UL E. | 

1. Find" thi amounc of the given principal, for the 
time of the firſt payment, by ſimple intereſt. 

2. Conſider this amount as the principal for the 8 

cond payment, whoſe amount calculate as before, and 


ſo on through all the payments to the laſt, ſtill account- 
ing the laſt amount as the principal for the next payment. 


EXAMPLES, 


1. What is the amount of 3201. 105. for four years, 
at 5 per cent. per annum, compound intereſt, 


259 320 J. 10s. uſt, year's principal 
16 — 6 fſt. year's intereſt. 


— 


8) 556 10 6 2d. year's principal 
. 16 of 2d; year's intereſt. 


-z 3d. year's principal 
3. 4 "2d. year's intereſt. 


— 44 4ch. year's principal 
11 - 4th. 0 


11 41 Whole amount, or the 


anſwer required. 
2. What is the compound intereſt of 7601. tos. for- 
born 4 years at 4 per cent? A, 1291. 35. 61 4. 
3. What is the amount of 157. 10 8. for g years, at 


31 per cent. annum, com nd intereſt ? 
* _ he Anſ. 211. 15. 44 . 


4. What! is the compound intereſt of 410 J. forborn 


2; years at 45 per cent. per annum; the intereſt payable 
half yearly 7 | | 45 ah l. 45 $4 bd d. 


6 


1998 


— 
* 


® The reaſon of this rule is evident . the aal, and the 
Oe of ſimple intereſt, | 
i ? 5. Find 


ET INTE 


the whole? 


66 - Paovarion of PAYMENT. 


5. Find the ſeveral amounts of 50 J. payable yearly, 


half yearly and quarterly, -being forborn 5 years, at 5 
per cent. per annum, compound intereſt ? 
A. bol. 16s. 35d, 641. os. 1d. and 64/. 25. 014. 


EQUATION or PAYMENTS. 


_ Equation of Payments is the finding a time, to pay at 


once, ſeveral debts due at different times, ſo that no 
loſs ſhall be ſuſtained by either party. 


RU. £*. 


Multiply each payment by the time at which it is due; 
then divide the ſum of the products by the ſum of the 


payments, and the quotient will be the time required. 
EXAMPLES. 


A owes B 190 J. to be paid as follows, viz. 50 J. in 
in 7 months, and 80 J. in 1õ month; 


„„ 5, 


6 months, 60 7. 
what is the equated time to pay the whole? Anſ. 8 mo, 
2. A owes B 52/. 75. 64. to be paid in 434 months, 
80 J. 105. to be paid in 31 months, and 70 J. 25. 64. 
to be paid in 5 months ; what is the equated time to pay 
Anſ. 4 mo. 8 da. 

— — — — —— — . 


» This rule is founded upon a ſuppoſition, that the ſum of the 


intereſts of the ſeveral debt which are payable before the equated 
time, from their terms to that time, ought to be equal to the ſum of 
the intereits of the debts payable after the equated time, from that 
time to their terms. Among ethers, that defend this principle, 


5 Mr. Cocker endeavours to prove it to be right by this argument: 
that what is gained by keeping ſome of the debts after they are due, 


is loſt by paying others before they are due: but this cannot be the 
eaſe; for though by keeping a debt unpaid after it is due there is 
gained the intereſt of it for that time, yet by paying a debt before it 


is due, the piyer does not loſe the intereſt for that time, but the diſ- 


count only, which is leſs than the intereſt, and therefore the rule is 
Not true. ö 
Although this rule be not accurately true, yet in moſt queſtions 
that occur in buſineſs, the error is ſo trifling that it will always be 
made uſe of as the moſt eligible method. 8 "6 
| - at 


85 


th 


 Eqvarron off Payment. 657 

99 A owes B 240 J. to be paid in 6 months, but in 
1 month and a half, pays him 60 J. and in 41 months 
after that 80 J. more: how much longer than 8 months 
ſhould B in equity defer the reſt ? Auſ. Zis months. 
4. A debt is to be paid as follows: viz. J at 2 months, 

+ at 3 months, 2 at 4 months, z at 5 months, and the 
reſt at 7 months: what i is the equated time to pay the 
whole ? Anſ. 4% months. 
ü T oy 

Barter is the exchanging one commodity for another, 


and directs traders ſo to proportion their goods, that 
neither party may ſuſtain loſs. 


Y L 29 


Find the value of that commodity whoſe quantity is 
given; then find what quantity of the other, at the 
. rate 


W * 2 * * * —— - 
— —__— 


That the rule is 3 agreeable to the ſuppoſition may be 


thus demonſtrated. 
d = firſt debt payable, and the diſtance of its term of pay= 
| ment . 
Let YD = laft debt payable, and the diſtance of its term T. 
x = diſtance of the equated time. 
4 = rate of intereſt of 17. for one year. 
2 The diſtance of the time # 
IS Za | : and x is = x —t, 

Then, lince x lies between T and i Lu. diſtance of the time T 
and æ is = T—x, 


Now the intereſt of 4 for the time x — f is x—? x dr ; and the 
intereſt of D for the time T — & is T— x x Dr; therefore x 
* ar F- X Dr by the ſuppaſition; and from this equation æ 


is found P ==, which is the rule. And the ſame micha 


ſhewn of any number of payments, 
The true rule will be given in equation of payments by decimals. 


1 rule is, evidently, only an application of the rule of three 
rect. 


Moſt authors, in treating of this rule, have given ve compli- 
cated and difficult queſtions, which never happen in cal W 


| 
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it gives the anſwer requiret. 


rate propoſed, you may have for the ſame money, and 


ExAMPLEBS. . 


1. How many dozen of candles, at 5 b. 2 d. per dex. 
mult be given in barter for 3 cut. 2 gr. 163. of tallow, 


nl 
If 112 — IF” 4— 3 2 16 
12 WW 
| . 
3 
118 
53 8 


3264 
1632 
: _—_— 
| — (iz) 
ia) 1821841106320 
F MEE 112 


2,00 13.5 


* . —— 


61. 15 8. value of 


” 


” 7 , * 7 4 1 - 
— 2 ot. * £ 2 1 * ** 4 - 
- n= I ü Ts 7 —— — — „ — — _ — _—— ” 


avd ſerve only to purzle and miſſead the learner; and as fearce any 
two of them are agreed about the proper way of ſolving theſe queſ- 
tions, I have thought proper to omit them entirely; thoſe who think iq 
them of importance, may meet with a variety in other authors. 

; Td | J 


/ 4 


52) 1632(26 doz, 
A 
302 
372 


— 


20 
wo 


62)240(2 1b. 
18605 | 
| 54 Anſ. 26 doz. 3b. 
2. How much ſugar, at 8d. per lb. muſt be given in 
darter for 20 cut. of tobacco, at 3/. per cut? 
Anſ. 16 cit. o grs. 8 . 
3. How much tea at 9s. per lb. can I have in barter, 
for 4 ct. 2 qrs. of chocolate at 4s. per Ib? Anf. 2 cwt. 
_ 4. How many reams af paper, at 25. 91d. per ream 
| * muſt be given in barter for 37 pieces of lriſh cloth, at 
1/, 12s. 4d. per piece? 2» Anſ. 42887. 
F. A merchant hath rooo yards of canvaſs at gz per 
yard, which he barters for ſerge at 10%. per yard, how 
many yards muſt he receive? Anſ. 9203+. 
6. A delivered 3 hhds. of brandy, at 65. 8d. per gall. 
to B, for 126 yards of cloth; what was the cloth per 
„ rome lr eng {es An. ioc. 
7. A and B barter, A hath 41 cwt. of hops, at 305. 
per crot. for which B gives him 20l. in money, and the 
reſt in prunes at 5d. per Ib. what quantity of prunes 
mult A receive?  . An 17 whe 3 hi = 


70 Loss ond Gan. 


8. A has a quantity of pepper, wt. neat 1600 16. at 
17d. per Ib. which he barters with B for two ſorts of 
| goods, the one at 54. the other at Bd. per 45. and to have 
z in money, and of each ſort of goods an equal quan- 
tity : how many 16, of each ſort of goods muſt he re. 
ceive, and how much in money. 


_— _—_ and 37 4. 154. 67 4. 


LOSS ans GAIN. 


Loſs and Gain is a rule that diſcovers what is got or 
Joſt in the buying or ſelling of goods; and inſtructs mer- 
Chants and traders to raiſe or fall the price of their goods, 
ſo as to gain or loſe ſo much per cent, &c. 
Queſtions in this rule are performed by the rule of 
three direct; obſerving that the gains or loſſes are in pro- 
: _— as their quantities, and the —_— 


EXAMPLES. 


21. How muſt I ſell tea per Ib. that colt me 1 35. 54, 
N to gain after the rate of 25 per cent ? 


As 100 l.: 125 J. :: 135 5 d.: 163. 91 4 the an- 
ſwer. 5855 OG | 
Or thus, 


4)13% 5d. 
3 47 


16 s. 91 d. the ſame as before. 


2. At 13d. in the — ata how much fer * 
Anſ. 12 l. 105 


— ü— — 
*, Moſt authors have given wrong ſolutions to e of this 


fort. Their miſtake ariſes from making the gain or loſs of 1001. the 
ſecond term of the queſtion, inſtead o its amount, 


* FI „ 


| 3. At 


Loss and GAN, 71 

42. At 3s. 6d. in the pound profit, how much per 

an, Anl. 171. 105. 

4. If a4. of-tabaeep colt 16 d. and is fold for 204. 

© what is the gain per cent? . Mah 28)» 

5. Bought goods at 44 d. per Ib. and fold them at the 

rate of Ys 7 5. 4 d. per cut, what was the gain per cent? 

Anſe 124. 13%. . 

6. Bought cloth at 7 s. 6d. per yard, which not 

proving ſo good as I expected I am reſolved to loſe 175 
per cent. by it: how muſt { ſell it per 92 ? 

Anſ. 65. 21 ll. 

7. Bought goods at 2 guineas per ctut. and fold them 

Wa retail at 54 d. per. Ib. what was the gain per cent? 

Anſ. 161. 13s. 4 d. 

8. If I buy 175 ct, of ſugar for 35 guineas, and re= 

tail it at 74d. per /b., what ſhall 1 gain per cent? 8 

A 064 13% 44 

9. If 1 buy tobacco at 10 guineas per ciot. at what 

rate muſt I retail it for 1b. to gain twelve per cent? 

I An. 25. 1 d. 8 

10. If, when I fell cloth at 7 5. per yard, I gain "10 

per cent. what will be the gain per cent. when it is ſold 


for 8 5. 64d. per yard? | Anſ. 334. 11 5. 57d. 1 


11, If I buy 28 pieces of ſtuffs ac 4 /. per piece, and 
ſell 13 of the pieces at 6/. and 8 at $4. per piece: at 
what rate per piece mult 1 ſell the reſt to gain 10 per cent. 
by the. whole? Anſ. al. 65, 44 d. 
12. Bought 40 gallons of brandy at 3 s. per gall. but 

by accident 6 gallons of it are loft, at what rate may I fell - 
the reſt, with 8 months credit, and gain upon the whole 
| oy colt, at the rate of 10 per cent. per annum © 
As. 35. o d. 
bs 3. Bought hoſe in London at 45. 34. per pair, and 
- fold them after wards in Dublin at 6 s. the pair; now 
taking the charge at an average to be 2 4. the pair, and 
. conſidering that I muſt loſe 12 per cent. by remitting my 
7 money 


f mare of the gain or loſs. 


8 


THF 
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money home again; what do ! gain per cent. by this ar- 


* cle of trade ? | Anſ. 191. 10s. 111d, 
14. Sold a repeating watch for 50 pines; and by lo 
doing loſt 17 per cent. whereas | ought in dea ing to have 
cleared 20 per cent. how much was it fold for under the 


Juſt value't | Anſ. 234. 85. oa d. 


„ ESP. 
Pellrwſhip i is a general rule, by which merchants, &e. 
trading in company, with a joint ſtock, determine each 


perſon's particular ſhare of the gain or loſs in propor- 


tion to his ſhare in the Joint ſtock. 
By this rule a bankrupt's eſtate may be divided amongſt 
his creditors, as alſo legacies adjuſted, when there is a 


6 of aſſets or effects, 


135 SINGLE FELLOWSHIP. 


Single Fellowſhip is when different ſtocks are employ- 


ed for any certain equal time. 


R U L E. *® 


As the whole ſtock is to the whole gain or loſs, 
So is each man's particular ſtock, to his particular 


* r — 


That the gain or loſs, in this rule, is in proportion to 


their flocks is evident ; for, as the times the ſtocks are in 


trade are equal, if I put in 3 of the whole ſtock, I ought to 
have + of the whole gain; if my part of the whole ſtock 
be 5, my ſhare of the whole gain or loſs ought to be ; alſo. 


And, generally, it I put in - — ol. the ſtock, I ought to have 


| - = part of the whole gain or HTS that is, thi ſame ratio that 


| hs whole ſtock has to the whole gain or loſs, muſt each per- 
lon's particular ſtock have to his reſpective gain or loſs. 


Add 
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Method of ProoF, 


Add all the ſhares together, and the ſum will be equa] 
to. the TE or loſs, when the queſtion is right, 


EXAMPLES, 


1. Two perſons trade together, A put into ſtock 200. 
and B 40l. and they "—_— * what is each perſon's 


ſhare thereof? 
20. 
17. zh 
601. 3 3 60¹. 50.400. 3; 
ES op" > 
67 60200 
3 161 N 33 65 82. : 
= B's ſhare, | 
161. 135. 4d. 
= 6 3 
$01. Proof. 5 


— 


2. A and 8 b. have gained by trading. 182 J. A put into 
ſtock 300 J. and B pr I. what is each perſon's ſhare of 


the profit? Anſ. A 581, and B 1044 


3. Divide 120 l. between three perſons, ſo that their 


ſhares ſhall be to each other as 1, 2 and 3 reſpectively. 
Anſ. 201. 401. and 60 I. 


4. Three perſons make a joint ſtock; A put in 


ws 10 5. Bgb/. 155. and C 76 1. 55. they trade 
ain 220 l. 12 5. what is each perſon' s ſhare of the 


| pan? A 113/. 165. 533, B 59l. 145. r — 2 15. 75 


Four perſons in partnerſhip, A,B 


pit into ſtock 180 J. 240 l. 350 J. and 5 reſpec= : 


at the end of that time 


mw for 5 years certain, 7 
they 


* * 4 * Im 
— — - —̃ — — A a — 


23- 


they find they have gained 3600 {. what is each perſon” $ 


+ _ Dovsre FELLowsSHrP. 


ne of the gain ? 
Ai. A 5401. B20 l. C i050 J. and D 12900. 

6. Three merchants, A B and C freight a ſhip th 
340 tuns of wine; A loaded 110 tun, B 9, and 
the reſt. In a ſtorm the ſeamen were obliged to throw 
85 tuns overboard ; how much muſt each ſuſtain of the 
lols? An. A 27 % B 24%, and C 334. 
7. A ſhip worth goo J. being entirely loſt, of which + 
belonged to-A, 2 to B, and the reſt to C; what loſs | 
will each ſuſtain, ſuppoſing 500 /. of her to be inſured ? 
Anſ. A 451. B gol. and C 2251. 

8. A bankrupt is +ndebted to A 275 l. 145. to B 


304 J. 75. to C 1521. and to D 104 J. 6 5. His eſtate 


Is worth only 675 J. 15 5s. how muſt it be divided ? 


Anſ. A 222. 155. 2d. B 245“. 185. 144. C 1221. 165. 


21 d. and D 84 J. 55. 5 d. 
9. A and B venturing equal Cubis of money, clear 
dy joint trade 154 /. By agreement A was to have 


8 per cent. becauſe he ſpent his time in the execution of 


the project, and B was to have only 5 per cent; what 
was A allowed for his trouble? Auſ. 354% 103. 9 4d. 


DOUBLE FELLOWSHIP. 
Double Fellowſhip is when different or en ſtocks 


are a "Lapin for different times. 


R U I. E, 7 


N ultiply each man's ſtock into the time of its con- 
tinuance, then lay, 


1 


* Mr. Malcolm, Mr. Ward, 1 ſevera] other Ns, have 
given an analytical inveſtigation of this rule 3 but the moſt general 
and elegant method I have met with js that by Mr. Hutton in p. $8 
of his arithmetic, VIZ. 

When the times are eq ual, the th of the gain or loſs are evi - 
dently as the ſtocks, as fo 85 ingle Fel owſhip ; ; and when the flocks 
are equal the ſhares are as the times; wherefore when — are 


aaual, the be as th ucts 
* . A 


Er 213h, 55. 74, 


Dovsre FELLOWSHIP. 75 

As the total ſum of all the products is to the whole 
gain or Joſs ; ee 1 SIRE 
So is each man's particular product, to his particular 


ſhare of the gain or loſs? 


| EXAMPLES. „ | 
1. A, B and C hold a piece of ground in common, 


for which they are to pay 36/. 105. d. A put in 23 


oxen 27 days, B 21 oxen 35 days, and C 16, 23 days 3 
what ought each man to pay of the rent ? iy 


23 X 27 = 621. 21 * 35 = 735- 16 * 23 = 368. 


621 + 735 ＋ 368 = 1724 
1724: 36/. 10. 6d. : : 621: 134. 34. 134 5 =A's part 
1724: 36/.-10s. 6d.:: 735: 15. 11s. 5 7473 B's ditto 
1724: 361. tos. 6d.:; 368: 7. 155. 11 4.4522 = C's ditto: 


Proof 367 10s. 6d. 


” 


2. A, B and Chold a paſture in common, for which 


they pay 30 J. per annum. A put into it 7 oxen for 3 


months, B g oxen for 5 months, and C 4-for 12 months : 
what muſt each pay of the rent? Anſ. A fl. 10s. 64d;5. 
B 11 I. 16s. 104.5, and C 12 J. 125. 554.5. | 
3. Three graziers hired a piece of land for 601. 106. 
A put in 5 ſheep for 45 months, B put in 8 for 5 months, 
and C put in 9 for 64 months: how much muſt each 


| pay of the rent? Anſ. A 111, 55s, B 200. and C 291; 55. 


4: Three merchants enter into partnerſhip for 18 


months; A put into ſtock at firſt 200 l. and at 8 months 


end he put in 100 J. more, and 2 months after that he 
put in 50 J. more; B put in at firſt 5 5 l. at 4 months 
end he took out 140 J. and at 3 months after he took out 


110 J. more; C put in at firſt 600 J. at 2 months end he 


took out 250 J. and 12 months after he put in 300 l. 
At the expiration of the time they find they have gain- 
ed 526 J: what is each man's juſt ſhare? _ 

Anſ. A 13301. 5s. 114. B 1790. 8s. 5d. and C 


E 2 | 1 5 5. A 


4 


6  _ATL1GATION. 
. A with a capital of 1000 J. began trade January 
1ſt. 1776, and meeting with ſucceſs in buſineſs he took 
in. Bas a partner, with a capital of 1500 J. on the 1ſt, 
of March following. Three months after that they ad- 
mit C as a third partner, who brought into ſtock 2800 l. 
and after trading together till the firſt of the next year, 
they find there has been gained ſince A's commenc- 
ing of buſineſs 17767. 10s: how muſt this be divided 
amongſt the partners? Anſ. A 457%. gs. 41d. B 5711. 
165. 85d. C 7471. 3s. 1134. Fi ir, 
5 ALLIGATION. . 
Alligation teacheth how to mix ſeveral ſimples of dif- 
ferent qualities, ſo that the compoſition may be of a mid- 
de quality; and is commonly diſtinguiſhed into two 
Principal caſes, called Alligation medial and Alligation 
Alternate, 5 | | | 
+. ALLIGATION MEDIAL. + 
Aligation medial is the method of finding the rate of 
the compound, from having the rates and quantities of 
che ſeveral ſimples given. | 
8 UL E. : 
Multiply each quantity by its rate; then divide the 
ſum of the products by the ſum of the quantities, or 
the Whole compoſition, and the quotient will be the rate 
of the compound required. 


- 
* 


cy 
ny * 


The truth of this rule is too evident to need a demonſtration, 


Note, If an ounce or any other, quantity of pure gold be reduced 
into 24 equal parts, theſe parts are called caracts; but gold is often 
mixed with ſome baſer metal, which is called the alloy, and the 
mixture is ſaid to be of ſo many caracts fine, according to the pro- 
portion of pure gold contained init : thus, if 22 caraQts of pure gold 
And 2 of alloy are mixed together, it is ſaid to be aa caracts fine, 

If any one of the ſimples be of little or no value with reſpe& to 
the reſt, its rate is ſuppoſed to he nothing, as water mixed with wine, 
and alloy with gold and dilyer, 2 . . 


— 


E x A Mu 
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EX AMT ILE AS 3 | 


Suppoſe 1 5 buſhels of wheat at 5 s. ger buſhel; a 
x2 buſhels of rye at 3s. 6 d. per buſhel were mixed to- 
gether ; how muſt the compound be ſold oj: buſhel ith" . 
out loſs or gain? | 


15-X 60 oo, and 12 * 42 = 504 4 


then 22 IN —_ = 52 d. = 4% 46: Anſwer: 


15 +12 
2. A compoſition being; mady of 543. of tea at 7 4 
per Ib. 9. lb. at 85. 6 d. per lb. and 144 lb. at 5's. 10 d. 
per 1b, what is a 1b. of it worth? Anſ. 65. 107 d. 
3. Mixed 4 gallons of wine at 4s. 10 d. per gall. 
with 7 gallons at 5s. 3 d. per gall. and gf 2 K. at 
55, 8 d. per gall, what is a gallon of this een 
worth? Anſ. 5. 44d, | 
A mealman . mix 3 buſhels of flour at „ "5d... 
per buſhel, 4 buſhels at 5 f. 6 d. per buſhel, and 5 buſhels: | 
at 4.5. 8 d. per buſhel : what is the worth of a buſhel 2 
this mixture ? Anſ. 43. 71 4. 
5. A farmer mixes 20 buſhels of wheat at 5's. per 
buſhel, and 36 buſhels of rye at 35. per buſhel, and 40 


buſhels of barley at 25. per buſbel what is the worth 


of a buſhel of this mixture? 13 
6. A goldſmith melts 8 46. 51 oz. of gold bullion of 14 

caracts ; with 12 16. 8; o. of 18 carats fine: how 

many caracts fine is this mixture? Anſ. 1652, caracts. 
7. A refiner melts 10 4. of gold of 20 caracts fine 

with 16 46. of 18 catacts fine ; how much alloy muſt- 

he put to it to make it 22 Caragty fine. | 

Anſ. It is not fine enough by 3 3; caratts, 5 that no * 151 
be put to it, but more gold. 


ALLIGATION AL rte T E. 


| Alligation alternate is the method of finding what 
n of any number * ſimples, whoſe rates are 


3 given, 


- 


% 
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given, will compoſe a mixture of a given rate; ſo that 
it is the reverſe of alligation medial, and may be proved 


1. Write the rates of the ſimples in a column under 
each other. | | | 


2. ConneQor link with a continued line, the rate of each 
ſimple which is leſs than that of the compound, with 
one, or any number, of thoſe that are greater than the 

compound; and each greater rate with one or any num- 
.ber of the leſs. 
3. Write the difference between the mixture rate, 
and that of each of the ſimples, oppoſite the rates with 
which they are linke. „„ 

4 Then if only one difference ſtand againſt any rate, 
It will be the quantity belonging to that rate, but if there 
be ſeveral, their ſum will be the quantity. | 


* * T—— — 


— 


A 


n — 
— 


Denon. By connecting the leſs rate to the greater, and placing 
the differences between them and the mean rate alternately, the 
quantities reſulting are ſuch that there is preciſely as much gained by 
one quantity as is loſt by the other, and therefore the gain and lo 
upon the whole is equal, and is exactly the propoſed rate: and 
the ſame will be true of any other two ſimples managed according to 
the rule. | | 
In like manner, let the number of ſimples be what they will, and with 
bow many ſoever every one is linked, ſince it is always a leſs with a 
greater than the mean price, there will be an equal halance of loſs 
-and-gain between every two, and conſequently an equal balance on 
the whole. 2, E. D. 
It is obvious, from the rule, that queſtions of this ſort admit of 
2 gear variety of anſwers; for, having found one anſwer we may 
Kind as many more as we pleaſe, by only multiplying or dividing 
each of the quantities found by 2, 3, or 4, &c. the reaſon of which is 
evident; for, if two quantities, of two ſimples, make a balance of 
loſs and gain, with reſpect to the mean price, ſo muſt alſo the dou- 
ble or treble, the 3 or 4 part, or any other ratio of theſe quantities, 
and ſo on ad inſinium. 
Theſe kind of queſtions are called by algebraifts indeterminate 
or unlimited problems, and by an analytical proceſs, thevrems may 


1 be raiſed that will give all the poſſible auſwers to theſe queſtions. 
BETH ok E x A M- 
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EXAMPLES... 


1. A merchant would mix wines at 14 5. 19's. 158. 
and 225. per gallon, ſo as that the mixture may be worth 


18 5. the gallon : what quantity of each mult be taken. 


150 144 51 
I 
1% % 4j] 
22 


19/} z at 19 ( anſwer. 


22 4 at- 22 


2. How much wine at 6 s. per gallon, and at 45. per 


gallon, muſt be mixed together that the compoſition may 


be worth 5 f. per gallon # Anſ. I gi. or 1 gall. &c, 


How much corn at 2s. 6d. 3s. 8d. 4s. and 4s. 8d. 


per buſhel, "muſt be mixed together, that the compound 
may be worth 3 s. 10 d. per buſbel? Anſ. 2 at 25. 6d: 
2at35s.84. 3 at 45. and 3 at 45, 8d." 


4. A goldſmith has gold of 17, 18, 22, and 24 E. 


racts fine: how much muſt he take of each to make it 
21 caraQts fine? Anſ. 3 of 17, 1 of 18, 3 of 22, and 
4 of 24. | | | | 


5. It is required to mix brandy at 8 5. wine at 75. 


eyder at 1 5. and water at © per gallon together, fo that 


the mixture may be worth 5 s. per gallon ? 


4. 9 galls. of brandy, 9 of wine, 5 of cyder, and 5 of 


water. 
| R U L E. 2. 

When the whole compoſition is limited to a certain 
quantity. . | | GR 

Find an anſwer as. before by linking; then ſay, as 
the ſum of the quantities, or differences thus determined, 


is to the given quantity, ſo is each ingredient, found by 
linking, to the required quantity of each, | 


EXAMPLES. | 
1. How many gallons of water muſt be mixed with 


wine worth 3s. per gallon, fo as to fill a veſſel of 100 
gallons, and that a gallon may be afforded at 2. 54? 


Anſ. 831 of wine and 162yof water. | 
E 4 2. A | = 


$80 5 AI IIS AT ION. 


2. A grocer has currants at 4 d. 6 d. 9d. and 11 d. 
per 1b. and he would make a mixture of 240 1h. ſo that 
it might be afforded at 8 d. per Ib. how much of each 
ſort muſt he take? 

Anſ. 72 1b, at 4 d 24 at 6d. 48 at 94. and 96 at 11 d. 
How much gold of 15, of 17, of 18, ahd of 22 
caracts fine, muſt be mixed together to form a compoſi- 
tion of 40 oz. of 20 caracts fine? 

Anſ. 50%. of 15, 17 and 18, and 25 br. of 22. 
4. Heiro, king of Syracuſe, gave orders for a crown 
to be made him entirely of pure gold: but ſuſpeRing the 
workman had debaſed it by mixing it with ſilver or cop- 
per, he recommended the diſcovery of the fraud to the 
famous Archimedes; and deſired to know the exact 
quantity of alloy in the crown. | 
Archimedes, in order to detect the impoſition, pro- 
_ cured two other maſſes, the one of pure gold, the other 
of filver or cop of and each of the ſame weight with 
the former; an utting each into a veſſel full of 
water, the quantity 2 water expelled by them deter- 
mined their ſpecific bulks: from which and their given 
weights, the exact quantities of gold and alloy in the 
crown may be determined. 

Suppoſe the weight of each crown to be 1016. and 
that the water expelled by the copper or filver was. 92 /b. 
by the gold . 5 20b. and by the compound crown was. 640b. 
What will be the quantities of gold and alloy in the 
crown? An. 3 lb. of alley, and 7 bb. of gold. 


_ yy x” 3. 


When one of the ingredicots is limited to a certain 
quantity, | 


— 
8 


In the very 9" ARS manner r queſtions may ous when ſeveral 
of the ingredients are limited to certain * by finding firſt 
for one limit and then for another. 

The two laſt rules can want no demonſtration, as they evidently 


reſult from the firſt, the ceaſon of which has been already explained 


— 


VIGO AR FRACTIONS. By 
Take the difference between each price and the mean 


rate as before; then, 
4s the difference of that fimple, whoſe quiaricy i is 
given, is to the reſt of the differences ſeverally, ſo is 


the 8 given to the ſeveral quantities * 


5 EXAMPLES. | 
1. How much wine at 5. at 5 5. 6 d. and 6s. the wy 


jon muſt be mixed with 3 gallons at 4 5. per gallon, fo 


that the mixture may be worth 5% 4 d. per gallon? 


Anſ. 3 at 51. b at 553. 6 d. and 6 at 6s.. 
2. A grocer would mix teas at 125. 105. and 6 7. 
with 20 15. at 4s. per Ib. how much of each fort muſt he 


take to make the compoſition worth 8 s, per 1b, 9* 


at 124. 
3. How much- gold of 15 of 17 and of 22 caracts 


fine, muſt be mixed with Foz. of 18 caracts fine ſo 
that the compoſition may be 20 caracts fine? 


Anſ. 5 ox. of 15 caracts fine, 5 o. of 17 and 25 of 22. 


VULGAR FRACTIONS: 


Factions, or broken numbers, are expreſſions for any 
afſignable part or parts of an unit; and are repreſented 
by two numbers, placed one above the other, with a 


line drawn between them. 
The figure above the line is called the numerator, and 


that Wi. the line the denomenator.. 


The denominator ſhews how many parts the integer | 


is divided into, and the numerator ſhews how many of 
thoſe parts are meant by the fraction. 

Fractions are either proper, Improper, ſingle, com- 
pound, or mixed, 


1. A proper fraction is when the numerator is 100 | 


than. — as 3 2, 87 &c. 25 


E 2. An 


Anſ. 20 lb. at 4.5. 10 1b, at 6.5, 10 1b, at 105. and: 20 15. 


— :—ů — — tos ct ER 9-4 I — ac . 


By VurcarR FRACTIONS. 


% 2. An emproper fraction i is when the numerator exceeds 
the denominator, as 3, , &c. 
3. A fingle fraction is a ſimple expreſſion for any 
number of parts of the integer. 

4. A compound fraction is a fraction of a fraction, 
28 3 of 3, Jof of 2+ 255 &c. 

5. A mixed number is compoſed of a whole number 
and a fraction, as 87, 17, &c. 

Nete, any whole number may be expreſſed like a 
fradtion by writing 1 underneath it. 

The common meaſure of two or more numbers, is 
* number which will divide each of them without a 
remainder. Thus 3 is the common meaſure of 12 and 
15, and the greate/ number that will do this 1 1s called 
the greateſ common meaſure. 

A number which can be meaſured by two or more 
_—_ is called their common multiple; and if it be 
the lea number which can be ſo meaſured, it is called 
their leaſt common multiple; thus 30, 45, bo and 75, 
ure multiples of 3 and 5, but their leaſt common mul- 


tiple is 15: 7 
8. 


A prime number is that which can only be mea · i 


ſured by an unit. 
That number which is produced by multiply- 


ing 1 e numbers together, is called a compoſite ner. 
1 * A perſef number | is equal to the ſum of all its aliquot parts. 
The following perfect numbers are taken from the Peterſbourg 


ws + and are - that are known at preſent, 


33550336 | 
85898690 56 
137438691328 
: 2305384 3008139952128 
2417851639228158837784576 
9903 5203142829718304488 16128 
There are ſeveral other numbers which have received different 
denominations, but they are . ach of uſe in Algebra, and the 


higher parts of the mathematics. PR o- 


Vorcar FRACTIONS. 83 
8 PROBLEM: * ET | 
To find the greateſt « common meaſure of two or more 


i 
num = 5 1. E. „ 


1. If there be two numbers only, divide the greater 
the leſs, and this diviſor by the remainder, and ſo 
on, always dividing the laſt diviſor by the Tait remainder, 
till o remains; their is the laſt diviſor the n com- 
mon meaſure required. | 
2. When there are more 1 two e 1 the 
greateſt common meaſure of two of them as before, and 
of that common meaſure and one of the other numbers, 
and fo on, through all the numbers to the laſt, then 
is the greateſt common. meaſure laſt found the anſwer. 
3. If. 1 happens to be the common meaſure, the given 
numbers are prime to each other, and found to be in- 
commenſurable. 8 
erer 
1. Required the greateſt common meaſure of 918, 
1998, and 522, 
So 54 is the greateſt common meaſure 
918) 1998(2 of 1998 and 918 
1836 | 


162)918(s Hence * 
„ 486 


108) 62( 1 36)54(r 
108 36 
54)108(2 18)36(2 
108 1 e 


Therefore 18 is the anſwer required. 5 | 


* — 6 


' * This and the following problem will be found very uſeful in 
the doctrine of fractions, and 1 other parts of Arithmetic. 


The 


84 Vurcar FRACTIONS. 
2. What is the greateſt common meaſure of 612 


and 540 A1. 36 
3. What is the greateſt common meaſure of 720, 
336 and . 15 8 


PROBLEM 2. 


To find the leaſt common multiple of two or more 
. R U "8 E. * 

x. Divide by any number that will divide two or more: 
of the given numbers without a remainder, and ſet the 
quotients,. together with the undivided numbers, in a 
_—_ beneath. 

Divide the ſecond. * as before, and ſo on till 
bn are no two numbers that can be divided ; then the 
continued product of the diviſors. and otras will give- 
the number required. 


k 2 EN . 3 9 


Tbe truth of the ba may be 8 FO" the xt. example. For 
nce 54. meaſures 168, it alſo meaſures 108 ＋ 54, or 162. 


Again, fince 54 meaſures ros, and 162, it alſo meaſures 5 X 162 
+ 208 or 918. In the ſame manner it will be found to meaſure - 
2 x 918 + 162 or 1998, and ſo on. Therefore 84 meaſures both 
918 and 1998. 

I gt is alſo the greateſt common meaſure ; for ſuppoſe there be a 

greater; then ſince this greater mea ſures 918 and 1998, it 415 
meaſures the remainder 162; and fince it meaſures 162 and 913, it 
alſo meaſures the remainder 108; in the ſame manner it will be 
found to meaſure the remainder 54 that is, the greater meaſures. 
the leſs, which is abſurd. Therefore 54. is the- greateſt common. 
_ Meaſure. 

In the very ſame manner the . may be 3 to 3 
or more numbers. 

The reaſon of this role, may, ald, be ſhewn from the 1ſt. 
example, thus: it is evident, that 3 K * 8 X 10 1200 may 
be divided by 3, 5, $ and = without a remainder ; but 10 is a 
multiple of 5, therefore z3> 5 * 8 x 2 is, alſo, diviſible by 3, 5, 
8 and 10. Alſo 8 is a mu of 2; therefore 3x CX AX 2 120 
is alſo diviſible by 37 5» 8 and ** and i 18, evidently, the leaſt num 

ber that can be ſg divided, i 


Ex A M- 


REDUCTION: of voran FRACTIONS. 86 


EXAMPLES. 


Br, Whint is the leaſt common NO of 3» 5 8 
and 107 | 
5)3, 5, 8, 10 


2) 3. 13 8, 2 5. 2 * nden 120 the anſwers. 


3» 1, 4, 1 

2. What is the leaſt common mulciple of 4 and 6 * 
> . Anf 12 

3. What is the leaſt number that 3 4,8 and eh will 


meaſure ?. 24 
4. What is the leaſt number that can be divided by 


the nine digits, without a remainder ?- Anſ. 2520 


REDUCTION: or VULGAR FRACTIONS. 


Reduction of Vulgar Fraftions is the bringing them 
out of one form into another, in order to prepare them 
for the operations of addition, * &c. 


E A 5 Iz 
To abbreviate or reduce fractions to their loweſk 


terms. 
Divide the terms of the given fraction by any num 
ber that will divide them without a remainder, and theſe 
quotients 


* 


1 — — bs 


S 


9 — — 5 * —_ os OR TY” SS Fg. = PH 


That dividing both the terms of the fraction, ut by any 
number whatever, will give another fraction equal to the former, is 
evident. And if thoſe diviſions are performed as often as can be 
done, or the common diviſor be the greateſt poſſible, the terms of 
the reſulting fraction muſt be the leaſt poſſible. 

Note. 1. Any number ending with an even number, or a — 
is diviſible by 2. 1 

2. Any number ending with 5, or o, is diviſible by 5. 15 

* 


_- *86  ,Repvcrion of VuLGaR FRAcTIONs. 
quotients again in the ſame manner; and ſo on, till it 
appears that there is no number greater than 1, which 
Will divide them, and the. fraction will be in its loweſt 
terms. 12 


o 


= Or, . 5 if + 
Divide both the terms of the fraction by their greateſt 
common meaſure, and the quotients will be the terms 
of the fraction required. Fr 


£2 bis 4 01 SIANDLES 
© I» Reduce 343 to its loweſt terms, 


(2) (2) (2) (2) (2) 144) 24001 

A ee =. A 96)144(1 
141358 )9602 

88 ” 

l is the. -; Ao 
SO 8 hence 48)z = #the 
fame as before. "UF A | 

8 


3. It the right- hand place of any number, be o, the whole is 
diviſible by 10. | | 
4. If the two right-hand figures of any number are diviſible by 
4, the whole is diviſible by 4. | 9 5 
- 5+ If the three right-hand figures of any number are diviſible by 
3, the whole is diviſible by 8. 
6, If the ſum of the digits conſtituting any number be diviſible 
by 3, or 9, the whole is diviſible by 3, or 9. 
. 7» If a number cannot be divided by ſome number leſs than the 
fquare root thereof, that number is a. prime. . 
S8. All prime numbers, except 2 Ay 5, have 1, 3, 7 or g in the 
place of units; and all other numbers are compoſite. 
9. When numbers, with the fign of addition or ſubtraction be- 
tween them, are to be divided by any number, each of the numbers 


muſt be divided. Thus 1 * = 21415 211. 

10. But if the numbers "That the ſign of multiplication between 
| them, only one of them muſt, be divided. Thus . = 
R425 270. TI X4X10._ 1X:2X10_ 20 

r 


RY 2. Re- 
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2. Reduce % to its leaſt terms, Anſ. N 
3. Bring 333 to its loweſt terms. Anſ. 5 
4. Reduce 338 to its leaſt term. Auſ. 35 
5. Reduce 334 to its loweſt: terms, Anſ. 2; 
6. Reduce 535+ to its leaſt terms. Anſ. 3 
7. Reduce 434+ to its loweſt terms. Anſ. 4 


8. Abbreviate e as much as poſſible. 
E 


per fraction. ; | 
. 


Multiply the whole number by the denominator of the | 


fraction, and add the numerator to the product, then 


that ſum written above the denominator will form the 


fraction required. 
EXAMPLES. 


1. Reduce 273 to its equivalent improper. fraction. 


27 & 9 +2 = 245, and 235 the anſwer. | 
2. Reduce 183.5. to its equivalent improper fraction. 


3. Reduce 5145, to an improper fraction. 
= . n 
4. Reduce 10043 to an improper fraction. 
5. Reduce 471483 to an improper fraction. 
To reduce an improper fraction to its equivalent 


whole or mixed number. oy 


x7 hd 


—] —— 


All fractions repreſent a diviſion of the numerator by the deno- 
minator, and are taken altogether as proper and adequate expreſſions 


for the quotient. Thus the quotient of 2 divided by 3 is 3, from 


whence the rule is manifeſt ; for if any number-is multiplied and 


divided by the ſame number, it is evident the quotient muſt be the 


ſame as the quantity firſt given, 


RUL E. 


Aub. 1 


To reduce a mixed number to its equivalent impro- 


Anf. 3246 | 


An. 


Arſe dd 


S Rnvucrion of VuLcar FRACTIONS. 


R U L E. 


Divide che numerator by the denominator, and the 
quotient will be the whole or mixed number required. 


EAM I 
* Reduce ITN — its equivalent whole or mixed number, 


8 = 694+ the anſwer, | 
{4 25 Reduce in, to its equivalent whole or mixed 
number. | | Anſ. 7 

3. Reduce 2 to its equivalent whole or mixed 
number. Anſ. 5633 
4. Reduce 24 to its equivalent whole or mixed 
number. . 26% 
5, Reduce N to its equivalent whole or mixed 


number. „ n. 
K os 4. 


To reduce a whole number to an equivalent fraRtion. 
in a pon denominator. | 


l 


Multiply the whole number by the given denomina- 
tor, and place the product over the ſaid . 3 
and it will form the fraction required. 


LOEWS 6 


1. Reduce 7 to a fraction whoſe denominator ſhall be 9. 

| 7 * 9 = 63 and 5* the anſwer, | 
" [2 — 3˙ to a . whoſe denominator mall 
be 142. — vw 1 


* 


r — 
n, 


* „ the former, nine; 


fon in _ nature of common divifion.. | 
ication and diviſion are here equally uſed, conſequently 
5 Zo Re · 


+M 
a the reſult is the ſme as the quantity firit propoſed, 
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3- Reduce 100 to a fraction whoſe denominator ſhall 
be 90. A | Anf. "IO 
i G E 4 N 


To reduce a compound fraction to an equivalent ſim- 


ple One. | N : | 

> . | 
Multiply all the numerators together for a numerator, 

and all the denominators together for the "denominator, 
and they will form the ſimple fraction required. 

If part of the compound fraction be a whole or mixed 

number, it muſt be reduced to a fraction by one of the 
former caſes. | 5 „ 
When it can be done, divide any two terms of the 
fraction by the ſame number, and uſe the quotients in- 
ſtead thereof. 
EX AMP IL E s. 

1. Reduce 2 of ; of 3 of + of A to a ſimple fraction. 
#.4 2.5 2.3 $2.5." 
nen, 4 

2. Reduce 3 of 3 of ; to a ſimple fraction. Arſe = 

3. Reduce # of ; of à of I to a ſimple fraction. 


the anſwer. 


3 | Anſ. 38 
4. Reduce 12 of 7 of 18 of 10 to a ſimple fraction. 
| 1 Aa. 442 


— 


* That a compound fraction may be repreſented by a fim- 
ple one is very evident, ſince a part of a part muſt be e- 
qual to ſome part of the whole. The truth of the rule for 
this reduQtion may be ſhewn as follows. 

Let the compound fraction to be reduced be 3 of 3. Then 
3 of +=4= 3 = f, and conſequently 5 of Fg X'2 = +. 
the ſame as by the rule, and the like will be found to be 
true 1n all caſes. ; 

If the compound fraction conſiſts of more numbers than 
2, the two firlt may be reduced to one, and that one and 
the third will be the ſame as a fraction of two numbers; 


and ſo On. 
| CASE 


90 n of Volcan Fanerions. 


"SAVE % 


To reduce fractions of different denominators to 
ele fractions, having a common denominator. 


R U I. E 1. 


Multiply each numerator into all the denominators, 
except its own, for a new numerator, and all the de- 
nominators continually for a common denominator., 


ExAMPLES, 


r. Reduce 2, 3 and 3 to equivalent fractions, bis; 
Ing a common denominator, ; 


= 35 the new meer der for +. 
= 42 | ditto for 5, 
= 40 ditto for 7, 

70 the common denominator... 


Meere the new equivalent fractions are 35, 4% and 
785 the wer. 

. Reduce , 3, £5 and 7 to fractions, having a com- 

mon denominator. Anf. ELLE 223, 28. 242 

3. Reduce 4, 3 of 4, 54 and 55 to a common de. 

nominator. Anſ. 5287 3 343, 3335, 359 

4. Reduce 13, L of 14, T7 and + to a common de- 


* 7 
nominator. Anſ. 4 188135 1681 55 1352 7 I's +5 


CI By placing the numbers multiplied, properly under one ano- 
ther, it wil! be ſeen that the numerator and denominator of every 
fraction are multiplied by the very ſame numbers, and conſequently 
their values are not altered. Thus in the firſt example: 

82 | RENT 3. {[HINF Aa E —— 
D 4 | X*#X7 7 
In the 2d. rule, the common denominator is a _ ſo of all the 
denominators, and conſequently will divide by any w them; it is 
manifeſt therefore that proper parts may be taken * all the nume- 


rators as required. 
RULE. 


Rxvverion of Vuzcar Fractions. gr 
R U L E 2. 
To reduce any given fractions to others, which ſhall 
have the leaſt common denominator. 

1. Find the leaſt common multiple of all the dams 

minators of the given fractions, and it will du the com- 
-mon denominator required. 
22. Divide the common denominator by the denomi- 
nator of each fraction, and multiply the quotient by the 
numerator, and the product will be. the numerator of the 
fraction required. : 


= 
EXAMPLES. 


1. Reduce 2, 2 and 3 to fractions, having the leald 
common denominator poſſible. 


i 6 


212. 3 


IXIXI 2s x 2%. #- common denome 
\ 652X1= 3the 1/4. numerator ; 6 — 3 X 2=4 
the 2d. numerator; 6 =6X5=5. the 24. numerator. 

Whence the required fractions 6 

2. Reduce +; and 4 to fractions, having the leaſt 
common denominator. Anſ. 38, 3% 


3. Reduce 2, 5, + and 5 to the leaſt common deno- 


minator. | Anſ. 7 12 725 12 


4. Reduce 3, 2, S and 23 to the leaſt common deno- 
minator. . Anſ. 38, 38, 38, 88 

5. Reduce 2, 2, 3, , and 22 to * ; Bog 
tions having the leaſt common. denpaynatar Abe. 


| Anſ. 7 125 285 75. 177 4 435 42. 
„ &. & K. 3 
To find the value of a ic the known parts 
el the integer. 
R UL E. 


** 


R UF IL E. 
Multiply the numerator by the parts in the next in- 
ferior denomination, and divide the product by the de- 
nominator, and if any thing remains, multiply it by the 
next inferior denomination, and divide by the denomi- 
nator as before, and ſo on as far as neceſſary, and the 
Juotients placed after one another, in their order, will 
be the anſwer required. 5 e 
> : | EXAMPLES. 
1. What is the value of 5 of a ſhilling ? 
12 
760" 
8-4. 
4 


796 
ri 


2. What is the value of 3 of a pound ſterling? 
. I e i278 
23. What is the value of 3 of a guinea ? Anſ. 45. 8 d. 
48᷑. Wat is the value of + of half a crown? 
= M7 | Anſ. 15. 57 d. 
5. What is the value of 33 of a moidore? ? 
: Ariſe 18 s. 533d. 
6. What is the value of 4 of a pound troy ? 

EIS | Anſ. ex. 4 parts. 

7. What is the value of + of a pound avoirdupois? 
„„ | Anſ. 9 oz. dr. D 


wy NN Sac. A chan : co 

* The numerator of a fraction may be conſidered as a remainder, 
and the denominator as a diviſor; therefore this rule has its reaſon bu 
in the nature of compound diviſion, and the valuation of remainders to 


in the rule of three, which has been already ſufficiently 8. Ws un 


What Le 


{imple one. 


* 
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8. What is the value of 7 of a cit.? 


Anſ. Zar. 3 ib. 10K. 125 dr. 


9. What is the value of 157 of a mile ? 


Anſ. I fur. 16 po. 2 yds. 1 [ot 977 ith 
10. What is the value of 5 of an ell engliſh? ß 
V | Anſ. 2 gr. 3 5 na. 
11. What is the value of ; of an acre? 
Cr ren Anſ. 2 ro. 20 pa. 
12. What is the value of ; of a tun of wine? 
| Anſ. 3 'bbds. 31 gall. 2 gr. 

13. What is the value of , of hd. of ale? 
„ | Anſ. 6 gall. 25 pi. 
14. What is the value of 5 of a quarter of corn? 

Anſ. 4 bu. I pe. 1 ga. 23 qr, 


| I 5. What is the value of I of a day ? 


Anſ. 12 ho. 55 min. 23 5; ſec. 
r | 6 8 
To reduce fractions of one denomination to thoſe of 


Fg 


another, retaining the ſame value. 


| R U L E. * 
Make a compound fraction of it, and reduce it to a 


EXAMPLES... 
1. Reduce £5 of a penny to the fraction of a pound. 
3 of & of „ = 4, iir the anſwer. 

and 255 of f of F = 3#2=5 the proof. | 
2. Reduce 4 of a farthing to the fractions of a pound. 


. „ 
3 Reduce -;1. to the fraction of a penny. Aa. *2 


compound fractions to ſingle ones. 


* The reaſon of this practice is explained in the rule for reducing 


The rule might have been diſtributed into 2 or 3 different 6 . 


hut the directions here gi ied te 
1 given may very eaſily be applied to any queſ- 
on that can be propoſed in thoſe caſes, and wil be 2228 Sts 
underſtood by an example or two, — a multiplicity of words. 
Let there be taken one queſtion in each of t 


he caſes, 
4. Reduce 


94. | ADDITION of VULGAR FRACTIONS. 
4. Reduce ; of a cut. to the fraction of a pound 


trey. n 
5. Reduce $ of a pound avoirdupois to the fraction 
of tot. be Ls TS act Anſ. 1. 
6. Reduce 2352 of a bbd. of wine to the fraction of 
à pint, 1 1 Anſ. 5. 
7. Reduce 2 of a month to the fraction of a day. 
| . 0 „ Anſ. 11 
* 8. Reduce 7s. 3d. to the fraction of a W 
8 | | „ Anſ. 2 
9. Expreſs 6 Jur. 16 po. in the fraction of a mile. N 
JJ 
+ 10. Reduce 7 /. to the fraction of a guinea. Pos 
11. Expreſs 5 of a crown in the fraction of a guinea. | 
. e ee, fer 
12. Expreſs 5 of a half crown in the fraction of a ſhi]. 
ling. $247 . | Anſ. 7. 
13. Expreſs ? of a moidore in the fraction of a crown, 
Hg e fi WI 
ADDITION or VULGAR FRACTIONS. 


Reduce compound fractions to ſingle ones; mixed 
numbers to improper fractions; fractions of different in- 


Thus "7 5 za. 87. and 1 J. = 2404. . 18 233 
the anſwer. 41% F g FT. 


+21, =5of P = = 495. and , of A 
| | 7-6-1 | * 
Bs. 1 +73 guirea, the anſwer. 
X 21 


. ® FraCtions before they are reduced to a common denominator 
are entirely diſſimilar, and therefore cannot be incorporated with 
one another; but when t] ey are reduced to a common denominator, 
and made parts of the ſame thing, their ſum, or difference, may 
then be as properly expreſſed, by the ſum or difference of the nume- 
rators as the ſum or difference of any two quantities whatever, by 
the ſum or difference of their individuals; whence the reaſon of the 
rules, both for addition and ſubtraction is manifeſt. 


. *% 
w + 36 


4egers fo thoſe of the ſame ; and all of them to a com 


geth er. Anſ. 15 40 yas. 2 feet, ꝙ in. 1 
8. Add 3ofa werk, 40tadayand of an bour to. MM 
gether, _ Anſ. 2 da. 14 4 bo. F 
SUBTRACTION OF VULGAR FRACTIONS. | | 

| a RULKS: ”: f 


3 
nile anſwer 3 


SUBTRACTION of VULGAR FRACTIONS. OS 


mon denominator ; then the ſum of the numerators writ- "md 
ten over the common denominator will be the ſum of 1 
* fractions required. = 


ExAMPLES. 


1. Add 3h J. 4 of f and 7 together, 
34 +3+Þ30f} +7 =35i+7+ 2 +7=10? 5475 


+ 23 10 —— 28 = 6 $3 = 10 *3 


40 

12 x the ſum. | 7 „ 

2. Add z, 71 and 2 7 of } toge ther. 8 Anſ. 83 
3 What is the lam of 3, + of 5, and 9 +4 

Anſ. o 

y What is eee I 
4 13 kek Ti: ji 
450. 1585, 735 14. 117 1 
6. What bs 0 15. 3, $1. 5 of 3 of 3 of 

al, and 4 of 3 of a x. fe 91, 175. 534. 
50 Add 4 of a yard, + of a foot, 2 10 2 mile to- 


Prepare the fractions as in addition, and the diffe- 
rence of the numerators, written above the common de- 


nominator, will give the difference of the fractions te- 
quired. 


. From 3 take Z f 9 


pop = n en f= 7 9 


2. From 


*% 


96 MULTIPLICATION of Voucar FRACTIONS. 


2. From 25 take 5, Arſ. 4 
3. From 96 take 14 J. e e e en - & 
4. From 14 1 take 3 Of 109. 4 1 7 

5. From 3 l. take 25. Anſ. 95. 34. 

6. From 3 oz. take j dut. Anf. 11 diots. 3 gr. 


7 From +3 of a league take 18 of a mile. 


Anſ. I mi. 2. fur. 16 po, 


8. From 7 weeks take 9 15 days. 
Anſ. 5 we. 4 da. 7 ho. 12 min, 


MULTIPLICATION or VULGAREF RACTIONS, 


a: + Load ww, 
| Reduce NS fractions to fimple ones, and mix- 


ed numbers to improper fractions; then the product of 
the numerators is the numerator, and the product of the 


denominators the denominator of the product 708 
: EXAMPLES. 
1. Required the product of 2 1, 2, J of 5, and 2. 


. r and 2 = 7; 


SOS n 


BS K 2 | 25 
th F Z NIS 1 
the per. o 

2. Multiply xt by EIÞ* | 5 : 45 . of rx 

3. Multiply 4 2 oo 4. Anſ. 5 

4. Multiply 3 of 7 by 3. 5 Anſ. 11 

. Multiply 3 1 of 3 by 3 of 37 7 · Anſ. 1 

6. Multiply 4 2, 2 of 2, and 18 1 continually toge- 
ther. e Anſ. 9 rho 


| + Multiplication by a fraftion implies the taking ſome 
part or parts of the multiplicand, and, therefore, may be 
truly expreſſed by a compound fraction. Thus 3 multiplied 
by z is the ſame as 3 of 5 ; and as the directions of the rule 
agree with the method already given to reduce theſe frac- 
tions to iwple ones, It is ſhewn to be right, 

7. What 


Division of V ULGAR Fracrions. 97 


7. What is the continual product of 5 Is 35 5 5 and à 


ern Anſe 4+ 


| 457 | Anſ. 2 54 
DIVISION or VULGAR FRACTIONS, 
| R U L E. | 


viſor, and proceed exactly as in multiplication. 
"ru EXAMPLES © © 
I. ; Divide 2 of 19 by Sof 3. 


7 of * 2 5 ="3,and } 2 of 2 = * 3 — 4 


: - 
- " 


n 3 x4 
* | ; 2 
#5] 12K 2 8 83 
. 19X4= == a = 73 =" the quotient required 
2. Die 1 b b. . 5 7 
3. Divide 9 & by Z of 7. Anſ. 2 2 
n 8 Af. x 
5 5. Divide Z b 714. e Anſ. 24 
6. Divide 4 of 5 by 3 of 2. ER 
; *» “ ST 42. 73 
3 . Divide 5205 x by . of 91. I. An ; 713 
6 — — 
1 9 The. 0 of the rule may be ſhewn thus, e 


i were required to divide 3 by 5. Now 2 = 2 is manifeſt. 
ef t, eg but f r f of 2, . f of 2, or 3 muſt be 


all caſes. 
Note, A fradkion! is multiplied by an integer, by dividing 
the denominator by it, or multiplying the numerator. And 


lplying the denominator, 


Tun 


8. What i is the continual RAR of * 27 5 of J and 


Prepare the fractions as before ; then rent the as 


contained 5 times as often i in 2as 2 is ; that is 2 7 5 =the 
anſwer; which is according to the rule ; and' will be ſo in 


divided by an integer, by dividing the TOI or mul. 


- EIFS 
y 2 


- : 
. — , * 8 

1 8 "WY n 
n. ov — 00th ne %e ger RG” 
1 2 3. od — —— —— 


Wh. ©) + K* 


fur or 5 THREE DIRECT | IN « VULGAR 


„ 4 i 15 DO L E. * 
| Make: the neceſſary preparations as before directed, 


erm "= the proportion ; then multi- 

ply the three terms continually together, and the La 

duet mile be the anſwer, ns Fa City 
pes £267 a 5 


1. If "of .s a 8 coſt 5} of aL what will x5 + ofm 


Engliſh ell coſt? * oe 


{Tut been = $f fy = „. 
315 


en 


U. 2 2 L: gel en . 
Then 13 nz br ell: 55 gs 


$854. the anſwer. 


3 0 
2. If x * of an ell of holland wh J. what wil 12 5 : ell | 


coſt? Aſ. 7l. 05. 84, 
4; If; 0%, colt 11 J. what will 1 0. eoſt ? 

Auſ. 11. 57. 84 

+ 6.2 of a ſhip coſt 273. 24. 6d. what is 21 of 

der worth ? Anſ. 227 l. 12:5. 1d. 

2 As 1 4 L-por ca- Ghar deer 34 H. come to? - 

510 
6. If 5 of a gallon coſt 51, Wenn — coſt? 
Anſ. 1051, 


Bk, £4 A mercer bought 33 pieces 4 filk, each contain- 
ing 244 at 6 4. 4 4. per yard, what does the whole 
come to Anſ. 25 l. 141. 63 453 

8. Agreed for the carriage of 2 tons of goods 2 53 
miles for 5 of a guinea, what is that per cwt. for a 
mile? „ . $8 iy of 4 farthing 


1 1 
—— 8 


* TM roy With © upon hy ans rinci les as the rule. of three 
i * — * 1 Li k 
9: 


a * 


4 


RuLe of THREE Invgzss i in VULGAR FRACTIONS. 99 


A certain perſon having 3 of a coal mine ſells 3 4 of 
his ſhare for g1 J. what is the whole mine worth? 
a 44. 3801. | 


Ta ar ; RULE OF THREE INVERSE IN VULGAR 
1 RACTIONS. 5250 


Exanrins, 


Fs! What quantity of ſhalloon that is 4 wk wide, will 
tin 75 125 of eue — * is 2 1 yards wide ? 2 


7 | | 
74: 4. 125 96s. = 
f * 


2. How much in length that is - 3 ene broad will 
make a foot ſquare ? Anſ. 18 I inches. 
3. How much in length that i is 11 15 poles broad will 
make a ſquare acre? Anſ. 13, 555 po. 

4. If when wheat is 5 f. per buſhel, the penny-loaf 

ls WH weighs 6 18 %. what ought it to weigh when Woe is 
þ 85, 64. per buſhel ? Anſe 4 r ex. 
5. If when the days are 13 5 hours long a traveller 
d. performs his 3 journey-in 35 Z days; in how many days 
will he perform the ſame er) when the days are 
II 42 hours long? Anſ. 40 535 days. | 

6, How many yards of ell wide flannel are ſufficient 1 
to line a cloak, containing 18 4 of camblet 2 yard 
ove: Anf. 11 yas. 1 gr. 1 + na. 

7. A regiment of ſoldiers confiſting of 976 men are 
to be new clothed, each coat to contain -2 5 yards of 
cloth-that is 1 5 yd. wide, and lined with ſhalloon 2-3, 
Mie; How! ag. yards of ſhalloon will line them ? 
Anſ. 4531 yds. 1 gr. 2 5 na. 

8. If a'ebat and waiſtcoat can be made of 3254s. of 
broad cloth of 1 J yds. breadth, how many yards of tuff - 
a * breadth will it require to fit the ſame perſon? 

15 5 Anſ. ꝙ yas. | 
F 2 DECIMAL | 


. -- 


—— A UNI at —.— — — 


7 
1 + 
8 ern,, 4%. 4 25 » 17 
8 * "3. © 5 — x SS. 6 IF... a 
2 


brecIMAL FRACTIONS; 


| A dns! fraftion is that whoſe denominator is 
one with as many cyphers annexed as the numerator 
has places; and is uſually. expreſſed by writing the 
numerator only, with a 2 9 85 it, on the leſt 
hand: thus, rss red 1858, 1008085 Sc. are decimal 
Fraftions, and are een by 5 2⁵ 975 and 0123 
reſpectively. 

The 1/. 5 ad. ath, e. af bes of decimals, count. 
ing from the left hand nia the right, are Called 
primes, ſeconds, thirds, fourths, &. 

. Cyphers to the right hand of decimals 3 no alter- 
ation in their value; for . 5. 50 . 5co, Sc. are decimals, 
having the ſame value, being each = 2 ; but if they 

are placed on the left hand they decreaſe their value in 
a ten- fold proportion. Thus, .5, .05, . 005, Oc. ate 
. tenth parts, 5. e a 5 ae ba 


Se. reſpectively. 


ADDITION OF DECIMALS.- | 
r | 


1. "Mace the. numbers under each other according » 

| 2ahe: value of their places. | 

2. Find their ſum as in whole numbers, and point of 
as many places, for decimals, as are equal to the greateſ 
"number of e "uo: in My: of the given: numbers, 


- 8 
1 3 
Ks S 1 FA 


* * — 
4 2 „— 


. 1 7 "I * 8 


—_— 


LE - As in notation of whole numbers the value of the figures in- 
| | ereaſe in a ten- fold proportion, from the right hand to the left; ſo, 
in gecimals, their values decreaſe in the ſame ten- fold proportion, 

| _- fromthe left hand to the right. Thus, .5 reer D tenth pars 
wt | of he leger, o, 7 hundredth pew: Sc. 3 | 


Hl. | 
I 1 Wy : ExAurkEs 


ny ar -=r  »S»S=- 3 


. 


FL 


SUBTRACTION of DECIMALS. 101 


EXA I 26. 


1. Find the ſum of 25-074 + 1 1.8254 + 125 + 


NN + ior 1 


ve 4 4m 


. 4 7 „ * * : 
1 - 4 ” 5 
' . 0 - k 
jl \ of : 
* 4 "XK 7 * — 2% 2 * 9 . | *% > 
3 * b 8 , n - © . 1 : hs 8 >e:* £ "Rp „ 
0 5 » * + 
* * 
* 1 a © © 


+ 6.5 + 358.865 + 4192. | 
3. Required 
270073 ＋ 1.5. : 5 97 oy | 3 


112 + 12.5 + 0463. 


25.04 


Hp I. $254 
c . 200 125 2 | 


? 
1 A „ # o : F * * * * 4 % ö n : - _ : 
4 +4 „ 176.111 IS 2.5}. (3 Yai $3 
1 3 « * > - e 
1 FE SOT Oe: — — - 


1928.0671876 the ſum, 


2. Fin the ſum of 376. 25 + 86.125 + 637.4725 
| Anſ. * 2325. 

the ſum Wy. 5+ 47: 25 ＋ 927.01 + 
| OA 42 ARR: 981.207 3 

4. Required 1 the: ſum of 9 + 54-321 + 65 + 
Anſ. 412.0573 


SUBTRACTION oF DECIMALS.. 
12 e 0 R 1 L E. vet 


Place the numbers according to their value ; then ſub . 


tract as in whole numbers, and point off the decimals 


af in addition. 


. From wy, 62 take 13. 728. Th 


4 


7 


„ Re 
1. F. ind the 8 of 2464.21 and 327. 97643: 
2464.21 
age” "PIGS" 


- 2137-13357 | 


2 
2 


ge 


112.8 
1 3. 94 


3. From 6213725 take 162. | 1 0p 6051, 475 


= 


kh From 370.279 take 423. 0076. Au,. 3337.2714 


4 8 F 3 MULTI- 


——— 


_ * 


4 


ſary. 


t 102) 
MULTIPLICATION or DECIMAL 


o od obs 
1. Place the factors, and Sela Fane: as in whale 


numbers, | 
2. Point off as many fig ures Atom the product ay 


there are decimal places in boch the factors; and if there 
are not ſo many places in the Pn, fupply the de- 
fect by peeing ere rg 


4 J 


5 EAur LEA 


e 02534 . 3286 S. oo 825% 

| 2: Multiply. 79 79.347 by 23.18. An.. 1836.88 305 
: 3s Multiply 2 by. 8264. n 24 
R $746 by. «00463. . 


25 Anſ. Aj. worte: 


ain 


To contract the operation, ſo as to retain as many 
decimal places in the product as | may be thought neceſ- 


e e ee eee 
1. Write the units place of the — 1 et under 


that figure of the mulziplicand whoſe place you would 
_ reſerve in the product; and diſpoſe of the reſt of the 


figures in a e "_ to hat they are ally 
Ae _ 384 85 


1 


— Wan 


10 prove the truth of the rule, let eee and. 823 be 
the numbers to be multiplied; nom theſe are equivalent to 


8 2 5 5 822 — 80435648 — 
1000 0 and 75553 Whenee PISS X 1868 —= T5co000009 — 


8045648 by th the nature of notation, and conliſting of as 


many places as there are cyphers, that i is, of as many places 
as are in both the numbers, 3 and the a i» true of apy two. 


11 2 * 8 w 


2 
* 


4 2. In 


— 


0 


MULTIPLICATION of, DECIMALS. 
2. In multiplying, reject all the figures that are to the 
right hand of the [multiplying digit, and ſet down the 


products, ſo that their right hand figures may fall in a 
ſtreight line below each other; obſerving to increaſe 


the firſt figure of every line. with what would ariſe by 
carrying 1 from 5 to 15, 2 from 15 to 25, &. from the 
preceding figures when you begin to multiply, and ab 
ſum is the n . oj 


"EXAMPLES. . 
£431 $3434 2331 


1. It; is required; to multiply 73. 84297 3557 4. 6287 £4 - 


and to retain only five places of decimals inthe product 4 


Contracted way. Common way. 
73.8429 753 73: 3420753 
- _ 26.4 2324471 AXxM 028 24 
2053700 295 $37 19912 | 
4430579 - 2148765 
147686 5169 008271 
59074 59074 | 38024 
3169 147685 | 9506 
O09 4430578 | 518 
ee, 29537190 12 
341. 8009 341. .80096 [ 729! 72917762 


an 8 88 


2. Multiply 203,63 by 2.4385 —— 5 
plies of decimals in the product. . Anf. 17774. 8557 


3. Multiply . 248264 by. 725 234 reſerving 6 
5 hgures and 4 figures in the product reſpeCtively. | 
Anſ. 180049, .18005, and . 1800 


4. Multiply 8634.875' b 27 reſerving onl 
the i 5 in the huh a2 7 & 7 $5699 


8 


DIVISION 


103 


— — 


o 
ada 

—— r 
* — — 

* A , — 


gures, 


40. 7285699 


TE 


* 


T3 194. 75 


- DIVISION « oF - DECIMALS. 


RULE * 


I. Divide: as in ada: Suh AS Aries the 1 right 
hand of the quotient point off as many places for — ; 
mals as the decimal places i in * dividend 8 7 848 thoſe 
in the diviſor. 

2. If the places of the tient are not ſo many as 
the rule requires, ſupply the defect by prefixing cyphers, 

If at any time there be a remainder, or the deci- 
ma places in the diviſor be more than thoſe in the di- 
vidend, cyphers may be prefixed to the dividend, and 
the 125 carried on to any degree of exadtneſs. 


” * 


EXAMPLES. 
179) 48624097 0027 1643 .2628)27. 0000{ 100. 55865 | 


1282 1500 
294 15750 
1150 23250 
769 * 
537 5 15900 
— 3 75 . 2475⁰ 
"I * paw 3 ; x 5a « „ 2 
1. "Divide i4 by vs page Anſ. 17.825 &. 
2. Divide 234. 70525 by 64:25. Anf. 3.653 


4A. 2. 17505 
Make 5. 38755 &c 


— 1 


2 


4 3. Divide 217.568 by 100. 
4. Divide 8727587 by «162. 


2 5 — 2 1 . 


142 'T * reaſon of; inting off as many decimal places in the quo- 
tient as thoſe in the dividend exceed the diviſor, will eaſily appear ; for 
ſince the number of decimal places in the dividend is equal to thoſe 
in the diyifor and quotient taken together, by the nature of multipli- 
cation 3 it therefore follows, that the quotient contains as many as 
the dividend exceeds the diviſor. 

CASE 


Drvis10n” f Deetrmars. 105 
; nar! 4 "RE : 


20 27 ff 32] ban rr pA; i0 FE. | 
To contract the operation, fo. = | to retain as many 
decimal places i in the enen nf Fur be thought. 3 ne- 


ceſlar le” I e bits erinner 8 
1. Take as many of the left hand figures of the FA 
viſor as are equal to the required number of decimal 
places in the quotient, and find how many times they 
my be had in the firſt figures of the dividend, as uſual 
Let each remainder be 'a new dividend ; ; and for 
8 ſuch dividend, leave out one figure to the right 
hand of the diviſor. remembering t to carry for the in- 


8 Wa 


creaſe of the figures cut off, as in the _ rule of 


multiplication...” '. 

. The decimal places of the quotient may be point - 
ed off, by obſerving that the firſt figure of the quotient 
muſt poſſeſs the ſame eplace with that figure of the dividend 
youy ſtands over me units 9 of the firſt * 


1. Divide 250M gabobgogr PRs 92.4 1035, fo as to 


have 4 places of decimals in the quotient, 
_ Contracted way. 


12992035) 256K g:8065051(27.1498 


t 
as... 1 1 


42 N Ne „ 66 60721 0 k 44 
| 080 1 | 
3 4608 . 
130010 912 9.8 AF 22 6 
3 6 


Common way. 

| ter Aale 68025. 1498 

a1 n 16 «012117111 GOOFARIAG, | [57 : 

031 01 32410 #1 19 ee 15 
e 480 % 

. TT 91716605 

ene 34; eee g 

251544 21 
F 


; FEY vn - - 
hn \# 4&4 5 


2. D vide 


Le 


* 
* 
: ; 
” 
— * Poe " c 4 , — — —— —_ — - 5 «4 * * *.* — 
eG. ĩ˙A A ˙üAm ˙²*VV tr Pe nn un nan, ES EY AB I Tab n — 2 | 
— * = f N « * ns . —— _ ** 
* . — INEINY * y - A 9 , —— ” _— - — 4 = 5 n 
1 — * a — _ 9 * 2 4 : i = l 
l : a — x on 2 — 2 : D >< * . 
* — — * = 8 = „5 . 


numerator; therefore 13 17 :! 1009 & c.: 
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2. Divide 721. 17562 by 2.257432, and let there be 
only 3 n of decimals 1 in the 8 non of 

Arſe 309 467 

3. Divide 12. 2.169825 by 3. 141 59 and have 5 places: 

of decimals in the quotient, / Anſ. 3.87377 

4. Divide 87.076326 by 9.365407 and let there be 

7 places of decimals in the quotient. A. 9. 297055+ 


INI oF DECALS. 


To reduce a wei braten to, its equinaten deci 
m . 


R U L E. 


| Divide the numerator by the denominator, and the 
| quotient will be the decimal requires, © | | 


Ex AMPAL. E * 5 
20 Nene = to a decimal. 5 
5.00000 &c. = 26 = 11923676%&. the 6 inks” 
2. Required the 9 decimal expreſſions for 4 


JS, and 2. | Anſe 25 5 and , 75 
3. What is the decimal of $Þ/.-- 375 
4. What is the decimal of _ A5. 04 


5. What is the decimal of 152 © | An. 015625 
6. Expreſs 225 decimally. 


: © 4 $ Bi 


To reduce numbers of different denominations to their 


— decimal values. 


r td 


Let the given vulgar fraction hols 3 expreſ- 
fon is required be 23. Now fince every decimal fraction 
has 10, 100, or ioo, &. ſor its denominator ; and, if two 
fractions are equal, it will be, as the denominator of one is 


to its numerator, ſo is the N N of the other to its 


7X 1000 &c, 


13 
— 3 Kc. = 5384 6 the numerator of the decimal res 


quired ; ; —_— is the fame as by ** rule. RULE. 


© OW tay 5 IO OnYy = ——— „ — — 


5 Hof 71877 Sc. 
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l n 
: ; : ! £* £45 15 | ; g : ö 
ö ö # * p 
: , #%-4 L 3 198 £ E 
13 4 # * = — be : * 
, 7 bl 
* - * 6 * k 3 2 EY * F 


. LEE 2s as ne $72 BE 2 © We 4 CSBYR EIN > FTI D FH 
1. Write the given numbers perpendicularly under 
each other for dividends, proceeding. orderly: from the 
leaſt to the greateſt. „ | 
2. Oppoſite to each dividend, on the left hand, place 
ſuch a number for a diviſor as will bring it to the next 
ſuperior name, and dtaw a line betwixt tge. 
3. Begin with the higheſt, and write the quotient of 
each diviſion, as decimal parts, on the right band: of 
the dividend next below it; and ſo on till they are all 
uſed, and the laſt quotient will be the decimal ſought, 


- 


| EXAMPLES: ide bis 
1. Reduce 15 5. 9 d. tothe decimal of a pound. 


; i F . 5 
* % 83 25 | 
. 1 
— * 9253 4 « 5 * b 11 
= 


790625 the decimal required. 
2. Reduce 9.5. to the decimal of a pound. A4. 45; 
3. Reduce 195. 5 d. to the decimal of a pound. 
4. | Reduce 10 O. 18 diot. Ib grs. to the decimal of 
a 4b, troy. 5 Anu. grit S. 
5. Reduce 2 276. 14 . to the decimal of ct: 
3 e A. bs oh 
23 —5riĩ äſ ä — — | 4 

FTbe reaſon of the rule may be explained from the firſt 
example: thus, three farthings is 4 of a penny, which 1 
brought to a decimal is. 75; conſequently 9 4. may be ex. 9 j 
preſſed 9.75 J.; but 9.7 b l (i 1 


ref 5 is 275 of a penny = s of a 
hhilling, which brought to a decimal is . 812 5.5 and, there 
fore, 15 f. 9 4 4. may be expreſſed 15.8125 F. in like man- 
ner 15.8125 . is 18888 of a ſhilling = 18888 of a pound 
. by bringing it to a decimal, to . 90625 J. as by the rule. 

PE ON F 6 6. Reduce- 


—_ _ 
T, a „ 
=” * 5 * —— - — —¾¼ = 
bs SS ä 

— wa Pe. prot. l 


— — _ 


—̃ v v 8 — — ons 
— 
* 
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6. Reduce 17 Idi. I * 6 in. to the decimal of a 


mile. An. . oc 4318 Ge. 
9 Reduce 3 555 2 na. to the —— of a yard. 
' ri 07: aſe .,8 
8. gs I 70. 14 po. to the decimal of an acre, - 
| Anſ. $3375 


an Reduce 1 gall, * wine to the decimal of a hh. 

24511 * | Anſ. .015873 
10. Reduce 3 bu. 1 pe. to the Jecimal of a quarter. 

. Anſ. . 40025 

1 15. Reduce 10 woe. 2 *. to the decimal of a year, 

| 7 48 Th Ao Sc. 


20 FCz TE? : 
To find the decimal of any number of ſhillings, pence 


and — by inſpection. 


r 
Write half the greateſt even number of ſhillings for 


the firſt decimal figure, and let the farthings in the 


Is „ The invention of the ele is as follows: As ſhillings 
are fo many 2oths. of a pound, half of them mufl be ſo many 
che, and conſequently take the place of 1oths. in the de- 
eimal; but when they are odd their half will always conſiſt 
of z figures, the firſt of which will be half the even num- 
bar, next leſs, and the ſecond a 5; and this confirms the 
rule ag far as it reſpects ſhillings. 

Again, farthings are ſo many 960ths. of a pound; and 
had. it happened that 1000, inſtead of 960, had Made 

ound, it is plain any number of farthings would have made 

many thouſandths, and might have taken their place in 


the decimal accordingly. But 960 increaſed by ↄr part of 


itſelf, is = 1000; conſequently any number, of farthings in- 
creaſed. by their 21 part will be an exact decimal expreſſion 


for them. Whence if the number of farthings be more than 
123 A ++ part is 0 reater than Z ; and therefore 1 muſt be 


d; and when the number of farthings is more than If | 
e 


a z* part is greater than 14. 2, for which 2 muſt * add 
and "og rhe ey is ſhewn to be right, cog an 
i Eo "given | 


$1325.53 A's i — 


) . n, F9S SO. ie 


5 he 


c 
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giren pence and farthings poſſeſs the ſecond and third 
places; obſerving to increaſe the ſecond place by 5, if 


the ſhillings are odd, and the third place by 1, when 


the n Wen 12, and by 2 when * exceed 37. 


Ex AMY IL ES. 


I Find by inſpeAion the decimal expreſſions of 165. 
43 d. and fa 4. 1045 d. ; Anſ. . 8 19 and .694 
2. Value the following ſums by inſpection, and find 


their total, viz. 195. 114d. + 65. 24. + 125. 84d. 


25 15. 105 4. ＋ 2 4. + 12 d. Anſ. 2.043 the total. 
18 4. | | 
To find the value of any given decimal in terms of 
the integer. 
r 


1. Multiply the decimal by the number of parts in 
the next leſs denomination, and cut off as many places 


for a remainder, to the right hand, as thaw are places 
ys the Pro decimal. 


ultiply the remainder by the p — in the next 


inſerior nnn and cut off for a remainder as 


before. 2 
3. Proceed in this manner through all the parts of 


the integer, and the ſeveral - denominations, ſtanding. 
on the left hand, make the anſwer. 


ExAur LES. . 
. Find the value of . 37623 of a bound. 


2. Wh at 


| —t Arſe. wy PT — 


. by eo , . : ; * 
AA "Ah, ltr. ai * rr 
— 34,9 


2 — 
r 4 — — = 


oe OC rpg + — —— — nt 3 
. 
9 
* 


\ 


oo Ruzts of THR ER in” Dzcnrats; 


1 7 What i is the value of 9 9 


Ii „ $441 Af. 26%. 744. 


N —— 672.5: ut; * 
»Anſ 2 qrs. 19h. * 
\ 4. What i is the value of 67 of a league? 
Anſ. 2 mi. o fur. 3 po. O fat. I 3d. Zin. I x bar, 
86. What is the value of. 61 of a tun of wine? 
„ hbds.. 326k IE 2 gr. 1 75 
7. What i is the value 42 461 of: a chaldron of coals 
. Anf. 16 bu. 2 be. 
* Wha is the value of .42857 of a month? 


Fs «© + * 


O44 8 E 5. 7c 
To find the-value of any decimal of.» pound by. in- 
ea, 5 
R U I. . 


Double the firſt figure, or place Wee for-ſhil= | 


Uinge, and if the ſecond be 5, or more, reckon ano- 


— Milling ; then call che figures in the ſecond and 


thini places, after 5 is deducted, ſo many farthings,. 
abating 4 when: they are above 12, and 2 when aboye 
V and the reſult is the anſwer. a 0a AL. 


EXAMPLES. 


1. Find the value of 8751. by inlpection. 5 

0 Anſ. 175. 6 f. 

2. Value the following decimals by inſpection, and 
find their ſum, viz. 9 + . 351 4. 203 + .061 + 
+©20 ＋. oc. r Il. 15. 54 4. 


RULE or THREE IN DECIMALS. 


$-_——_-_—— © 1, * ein} -/ 


ExAMPLES. 


+3; If 2 of a yard coſt ; 1 yah a 7 what af 
an Engliſh. ell coſt ? Wy. 
Jt We 1 | = 


2. What is the value of .625 ſhilling ? thi. 7 4 


111 1 1: An}. F e. 4 da. 23 G0. 59 K min. 567. 


£461 CirevLaro Drenars. nt 


Bl „3128 X. 
i= ami tity "315. : 4b, . 3125 agg. . 
Anis __” * 333 &c. 4 2 64 3. 8 d. wad 


- A 


4. lf aopeo6 Uwes eh $7: 64. Abet is the price 
pl a tankard that re 1 1b, 10 0. 10 dwts, 4 grs. & 
3d 48. 22 % 6L. 3s. 904. 2 gr. 
3. If I buy. 14 yards of cloth. for 10 guineas, how 
many ells flemiſh can J buy for 283 J. 17.5. 6 d. at the 
ſame rate? Anſ.. 504 ells 2 3 

4. A, B and C can trench a field in 12 days; B 
C and Din 14; C, D and A in 153 and D, A and 
B in 18 in what time wall = all do it together ? 


dene enen, ac A Aeg os dere. 


CIRCULATING | DECIMALS. 
FW 

Circulating Decimals are produced from vulgar frac 
tions whoſe denominators do not meaſure their nume- 
rators, and are diftingeifhed 'by the continual repetition | 
of the ſame figures: | 
1. The circulating figures are called repetends ; and 


if. one figure only repeats, it is called a fengle repetend z 
26,1111, F, 3333˙ů% &lw nom nl 
EX ah beet rapttand hath the ſame figures circula- 


tin ran tely ; 28 010101 .; . 123123123 &c. 

4 FE figures. th before tos, that circulate, 
is nk is "called a mixed ety rep thus, . 283333 
Ce. is a mixed Angle rep 2 en, and 373 321 Cc. a 
nixed compound r elend. _ 

4. A ſingle repetend is apfel V writing only the Z 
cixculating. ſigute with a point quer it 5 thus, 111 Sk. 
re By e and 333 &. by 3 

4+ Comp 15 1 e e ng Boas; E 
point over the rib an | ref repeating figure : 2 .Q1QL- 
66 is written 01, 1 ind gl Sc. 143. 


ny | LY Similar 


4 


* _ REDUCTION: of CIRCULATING, DRCIMALS, - 
5. Similar circulating decimals are ſuch as conſiſt of 

the famenumber of figures, and begin at the ſame * 

either before or after the decimal points, thus, and 3 


are ſimilar circulates; 28 are all 23.4 and 3. 76 &c. 
6. Diſimilar repetends conſiſt of an e Fe 
of figures, and begin at different places.” if buns! 1 5 


| | * Similar and counter minous circulates are ſ uch as be. 
| Sin and end at the W 56. 7898 * 8.57683 
{| _ 565678, &c 4 " | - 8231 S115) 


Wes. 


REDUCTION « oF: CIRCULATING DECIMAis. 
PMI] | A /? 88 21 3281 


To N ſingle or po oe to its pong 
valent vulgar tration. r 


Va EW * þ 3 „1 $ 


. by L 1 
N ain 


1. Make the g given 8 the numeratot, and let hs 


3 be a number conſiſting of as ever 
therè are recurring places I in the ee e 0 


2 2 22 * I * 1 
H #= £7. as SNAG! % > 3 1 7 13 'S | - WY +5 2 9 1181 A * 19 * : 


$3 8 


. 
rp Jag 5a 4 


a 


AE. —— — . r / e rr 3 
1 7 
* 


as * 


. "If unity may Ne annexeFbe Uinided by 9 44 51. 
run, the qubrient will de 1 eoficiavatly 3 * . be re, 
111 duced. to a decimal it will produce the birculate 1; ; and 
Bit ſince . i is the deci imat Fe os 8. * RE +3 35 
1 Soren f | a 
With Therefore every-fingle kepstesd equal to a a val 
— 
ais, , or II, being reduced te Amals, make 
| -010101 Sc. and 901001 Sr. fad 1 = 184 64 


* 
8 


T frac- | 
deng- 
7 


&% »* 


eis stig — 05 Aud $22 e en Rqently 2 
een 05 to! | Hund L® FELL ; oo 300. 
ul - and the ſame e will old aiveral we EEE Nr 

1 Jn 
11 Ae 2 | | | 7 
8 | 
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2. If there are integral figures in the circulate, as many 
eyphers muſt be annexed to the numerator as the higheſt 
place of the repetend is diſtant from the decimal point. 


EXAMPLES. 


I. Required the leaſt vulgar fractions equal to .6 and 


dieſe 6=$ = 4; and. 123 2 = 547. 
2. Reduce. 3 to its equivalent vulgar fraction. Anſ. 4 


3. Reduce 1.62 to its equivalent vulgar fraction. 
Hf. "$13 


4. Required the leaſt vulgar fraction equal to. 7602 30. 


Anfe 43 
CATE 5 | 
To reduce a mixed repetend to its equivalent vulgar 


fraction. 


„ 2: 4 
1. To as many nines as there are figures in the re- 
petend, annex as many cyphers as there are finite places, 


for a-denominator.. . 3 
2. Multiply the nines in the ſaid denominator by the 
finite part, and add the repeating decimal to the product 
for the numerator.- 5 


In like manner for a mixed circulate ; conſider it as di- 
viſible into its finite and circulating parts, and the ſame 
principle will be ſeen to run through them alſo; thus, the 


mixed circulate . 16 is diviſible into the finite decimal. 1 
and the repetend .o6 but .1=-+; and .o6 would be g pro- 


vided the circulation began immediately after the place of 
of units; but as it begins after the place of tens, it is g of 


14 = z2, and ſo the vulgar fraction = .16 is 15 T 78 292 
353 = 35, and is the ſame as by the rule. : 
; I 8 


— — 
8 88 — 


114 REpuction of CiRcuLATING DEctMars, 
If the repetend begins in ſome integral place, the 
finite value of the circulating part muſt be * to o the 
finite bert. 
EXAMPLES 


1. What i is the vulgar fraction equivalent to. I 38. 
9 * 13 + 8 = 125 = numerator, and 900 the di. 
mominarar .*. 4138 = 3238 = x5 the anſwer. 
2. What is the leaſt vulgar fraction equivalent to. 5 3? 
An. ba 
3. What is the leaſt vulgar ecken equal to. 592 5? 
A, 
4. What is the leaſt vulgar fraction 1 to 
084971337 2 
[ 497233 4 1 J vi 


To make any number of diflimilar — ſimilar 
and conterminous. 
DT HD 03 5 


— them into other repetends. which mal each 


conſiſt of as many ſigures as the leaſt common multiple 
of the ſeveral numbers of places, found in all the re- 
petends, contains units. 

Ex AMPILIZS. 


Ditämilar Made fimilar and conterminque, 


9.814 = 9.81481481 

1.5 = 150000000 

| $7.26 = 26666666 
083 = 08333333 
. 09090909 


* Any given repetend | whatever, "whether fngle, compound, 
pos or mixed, may be transformed into another repetend, that 
eonſiſt of an equal, or greater number of figures at 'plea- 


ſure: thus 4 may be transformed to «44, Or 444, or. 44, Ge. 


Alſo .57 . 5787 = 5757 g 875; and fo on 3 which is too 
evident to need any farther demonſtration, Vers 


„ d EE a 


» © www iz 


_—_ 


976. * every repetend (5076) being gqually mult 


| REDUCTION; of CIRCULATING DECIMAL®, 11S 


Here it appears that the xepetends mult begin in the 
third. place of decimels, and conſiſt of 6 places of 
figures; becauſe. the repetends conſiſt of 1, 2, and 3 
places, and &/is the leaſt common multiple thereof. 

2. Make . 3.27 and . o45 ſimilar and conterminous. 


3 N _— e 17 oe nn,” Al hore nt +5 
3. Make ,321, 8262 ; · 65 and .og02 fimilar and 


F 
o 


conterminous. 


MICH AD oe er,, ug: 56 
4. Make .5217, 3-043 and 17.123 fimilar and con- 
terminous. e e | 
d 
SA 2:7 


Having any er Aten ge, to find whether 
the decimal fraction equal thereto be finite or infinite; 
and if infinite, whether it will produce a pure or mixed 
repetend; aud how many places that repetend will con- 

nne ena en 15 FS 34 STI | SEE 


liſt of. A 1 os . 4 | , * > | ; 
I. Reduce the given fraction to its leaſt terms, and 


divide the denominator by 2, 5 ar 10 as often as poſſible. 


8 v.. 


* In dividing 1.0000 &c. by any prime number whatever, ex- 
cept 2 or 5, the figures in the quotient will begin to repeat over 
again as ſdon as the remainder is 1, And ſince 9999 Cc. is leſs 
than 10000 by 1 Cc. therefore 9999 Sc. divided by any number 
whatever will leave o 00 E W 7 when the repeating figures 
are at their period. Now whatever number of repeating figures we 


hae when the dividend-is 2, there will be exactly the ſame num- 


ber when the dividend is any other number whatever. For the pro- 
duct of any circulating number, by any other given number, will 
onliſt af the ſame number of repeating figures as before. Thus, 
kt. 576 5056 3076 Cc, be 3 circulate whole repeating part 1 


poome the ſame product. F of ,thoug  thefe products will cons 
iſt of more places, yet the overplus in each, being alike, Will de 


carried to the next, by which means each product will be equally 
mereaſed,' and: conſequently every four places will continue alikes 
And the fame, will hold far any other number whatever. 

Now from hence it appears, that t | 
pleaſure, and the number of places in the _repetend will ill be the 


lame ; thus, T —— 90 and 11 Or IF Xx 3 = +27, where the num 


598 places in each are alike, and the ſame will be true in all 


TIS 2955! ap 7 1 
24 ; Divide 


- 1S 
ed, muſt 


e dividend may be a'tered "at. 


ox wel oder ta 2 — —— — 
a4 # * __ 


„ 
rt 


r A 2 4 ahi 
$49 — Gt os me 


* 
* 


— — ” wy * * . . 7 8 
— — — — ⅛ ͤ . Rb Es DUI gs tar ar Aline 7 COR As" 
4 * — 4 Or ron oo gr ͤ—ͤ— _ — — — — 4 
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as many places 28 you perform diviſions. 
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2. Divide 9999 Sc. by the former reſult ſtill nothing 


remains, and the number of ' 9's uſed will ſhew the 
number of places in the repetend; which will begin 
after as many places of 9 as there were 10˙8, 2 
or 5 's divided by. 

If the whole . aer in dividing by 2, 
5 or 10, the decimal will be finite, and will conſiſt of 


5s We 
wif} +} 


ih INLET 221440 A: 
ExAMPLES. | Erne 


1. Required. to find whether the dim CRY to 387 
— finite or infinite, and if infinite, whether it will | $4 
guce a pure or mixed repetend, and how many places 
that. repetend, will, conſiſt of. Anſ. The decimal is in. 

nite, and the Eirculate balls 0 three Places, begins 
28 at the decimal point. 1 

2. Let 1 be propoſed. 

3. Let 3 de given. 1 

4. Let 257 be e — 

5. Let r be propaſed. sb. 


ADDITION: oF CIRCULATING DECIMALS 


. 5502 10 1 I. I OY 
2 T "af © $% 26 $4 4 15 


* 1. Make tlie "repereinds fimilar and ee en ad 
their ſum as in common addition. 1 

2. Divide this ſum: by as many nines as: there are 
places in the repetend, and the remainder is the tepe- 
tend of the ſum; which muſt be fet under the figures 


added, with cyphers on the left hand when it has not 
| n places as the repetends. I's: xo azo 2d « 


Carry the quotient of this Alvin to the neat 


5 column, pg ene with the reſt as in fin te e 


"_ — ** 


i : : > ; - 
2 a 4 "= - 1 4 . . ; : 
= "© oo TX F + or 8 a. = EY + £ * 2 1 — 


— 9 


Ae rles are. - vork very.evident from EE has been ſaid in 


Wd EXAMPLES 


"+ a. 


EXAMPLES. b 


” 


1. Let 3.6 + 78.3476 + 7353 + +375 + 27 + 


197. 4 be added together. Ar. 1005. 4448 
2. Let 5391-357 + 72.38 + 187.21 + 4.2965 + 


217. 8496 + 42.176 + 323 + 58. 30048 be added | 
together. : Anſ. 5974103702 


3. Add 9.814 + 1.5 + 87.26 + 083 + 124.09 


| together. Anf. 222. 75572390 
4. Add 162 Þ+ 134. 0g + 2.93 + 97.26 + 3. 769230 
+ 99.083 ＋ 1.5 4.814 together. Anſ. 501. 6265 1077 


SUBTRACTION or CIRCULATING 
_ DECIMALS. 


— 


R UL. E 


Make the repetends ſimilar and conterminous, and 
ſubtract as uſual ; obſerving, that if the repetend of the 
number to be ſubtracted, be greater than the repetend 


of the number it is to be taken from, then the right- 
hand figure of the remainder muſt be leſs by unity than 
it t would be if the expreſſions were finite. 


* 


binn 


1. From 476.32 take 84.7697. Af. 391-5524 


2. From 3.8564 take .0382 Anſ. 3.81 
MULTIPLICATION or CIRCULA- 


FT C 
TING DECIMALS. 


RU LE 


I. Turn both the terms into their equivalent vulgar 
fractions, * find the product of thoſe fractions as 


uſual. 5 * 


2, Turn 


MULTIPLICATION of CiacvLaTivG Deciuars. 11 


, x 
— 24 — — 4 —j———— 4 
- — _ _— „„ — TOE 3 l : * Y 5 p 4 Yu 
a — — 6 
— * JEW 6 ” - 27 9— LITE. 
ee Wai e 


118  _ DvopEtcimarts. 


2. Turn the vulgar fraction, expreſſing the product, f 
into an equivalent decimal one, and it will be the pro- 


duet 888 | 
. "EXAMPLES. : 
1. Multiply 835. 27 3 by 7484. Anſ. 625. 1185626 | 
2. Multiply. 37. 23. by 26. An.. 9928 
3. Multiply 8574. 3 by 87. 5. 750730. 518 
4. Multiply 3.973 by 8. Anſ. 31. 791 | 


: 5. Multiply 49640. 54 by .70503- 
= An. 34998. 49 903 
6. Multiply 3-145 by 4. 9. rf. 13.5 169533 


DIVISION or CIRCULATING DECIMALS. 


3 


1. Change both the diviſor and Hividend into their 
equivalent vulgar fractions, and find their quotient as 


uſual, 
- 12. Turn the vulgar fraction, expreſſing the quotient, 


into its equivalent.decimal, and it will be the quotient 


required, 

E x Au L Es. | 

= 1. Divide .56 by 1.37. Anſ. .0041 16253 

| 2. Divide 319. 28007112 by 764. * Anſ. 4¹ 76325 

3. Divide 234 6 by 7. ; to. 301. 714285 

+ Divide 23.5169533 by 4-297 nf. 3. 145 
DU ODEHCIMAL S. 


Duedecimals, or Croſs Multiplication, is a rule made 
ule of by workmen and artificers in caſting * the con- 
tents of their works. . 

Dimenſions are generally taken i in feet, inches and 


par ts, 
Inches 


DuUoDECIMALS. 
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Inches and parts are ſometimes called primes, ſeconds, 
thirds, Sc. and are marked thus: primes (), ſeconds 


10. thirds, 1 fourths (1v), e. 


Artificers work is computed by different meaſures, VIZ, 


1. Glazing, and maſon's flatwork by the foot. 


2. Painting, paving, plaiſtering, &c. by the yard. 
3. Partitioning, a rooffing, tiling, 1555 by the 


ſquare of 100 feet. 


4. Brickwork, &c. by the rod of 162 feet, whoſe 


ſquare is 272 2 


Nate. Bricklayers always value their work at the rate 
of a brick and a half thick; and if the wall is more or 


leſs, it muſt be reduced to that thickneſs, 


n 


1. Under the 0 write the eee 


denominations of the multiplier. 


2. Multiply each term in the multiplicand, begin- 
ning at the loweſt, by the feet in the multiplier, and 
write the reſult of each under its reſpective term, ob- 
ſerving to carry an unit for every 12, from each lower 


denomination to its next ſuperior. 


3. In the ſame manner, multiply all the multiplicand 
by the primes in the multiplier, and ſet the reſult of 
each term one place removed to the right-hand, of thoſe 


in the multiplicand. 


4. Do the ſame with the ſeconds in the multiplier, . 
ſetting the reſult of each term two places removed to 


the right hand of thoſe in the multiplicand. 


F. Proceed in like manner with all the reſt of the a 
nominations, and their ſum will give the anſwer re- 


quired, 


EXAMPLES. - 
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EXAMPLES. 


1. Multiply 10fe. : 4: 5 by 7fe.:8': 6” 
g 10% 4: 5" 

y 43 $3 Þ 
72: 6 211 
0. 4.004 13.3.4 

| CS: $32 39 : 
"TAIT 0”: 6": 617 anſwer. 


2. Multiply 4 e. : 6 by 14 fe. : 9. 


2 


3. What is the product of 1 7. ' by 18 fe. 
8:47? An. RY by: 10": 2 : 43% 
4+ i r 100 . 7": deny 60 


„: 5 1 . 61v * ＋ . 61, a 


LY any 3687 : 18 . 23% f.: : 
af. 50756 fe. : e : 9 810, 
6. What is the price of a marble ſlab, whoſe length 


is 5 fe. 7 and breadth. x fo. : 10', at G's. per foot ? 


Anſ. 31. 15. 5 d. 
There is a houſe with 3 tier of windows, 3 in a 
tier, the height of the firſt tier is 7 fe. : 10, of the ſe- 


cond 6. fe. : 8, and of the third 5 fe. 4, and the breadth 
of each is 3 V.! : 11“: what will the glazing come to at 


14 d. per foot ? Anſ. 131. 115. me | 


8. A room is to be ceiled, whoſe length is 74 fe. : 
and width 11 %½ : 6“: what will it come to at 35. * 


yard ? Anſ. 18 J. 105. 1 dl. 


. What will the paving a court yard come to at 444. 


er yard, the gs being 58 fe. ; 6 and breadth 54 fe. 
oy bf | * Anſ. 71, 05. 10d, 


10. A 


Anſe,66/fe. : 4': 6" 


SIMPLE INTEREST by DEctMALS, © 12% 
10. A room is 97 fe.': & about, and 9 fe. : 10 high: 
what will the propung of it come to, at 25. 84 per. 
yard? Anſ. 14.7. Top 7 
11. A piece of wainſcotting is 8 e.: 3 long, and 
6 fe. : & broad: what will it come to at 64. 74 d. per 
yard ? n Anſ. 1 1. 196. 2 | 
12, If a houſe meaſures within the walls 52 fe.: 
in length, and 30 fe. : 6 in breadth, and 4 3 
of a true pitch, or the rafters 2 of the breadth of the 
building, what will it come to roofing at 10s. 6d. 
ſguare.? nf. 121. 12s. 114 4. 
13. What wilt the tyling of a barn coſt at 25 5. 64. 
per g the length being 43 fe. : io and the breadth 
27 fe. : 5 on the flat, the eave boards projecting 16 
inches on each fide? Anſ. 24.1. 95s. 553d. 
14. How many ſquare rods are there in a wall 62 f 
* 1 14 fe. : 8 high, and 2 3 bricks thick ? 
Anſ. 5 rods 167 fe. 
. If a garden wall be 254 feet round, and 12.fe. : 
oF Bob, and 3 bricks thick, how many rods doth it 


contain ? FA 45. 23 rods. 136 fe. | 
SIMPLE INTEREST 3x, DECIMALS, | 18 
1 r 


| Multiply the principal, ratio, and time together, 
and it will give the intereſt required... 


The following theorems will ſhew all the poſſible caſes of 
imple intereſt, where i = intereſt, 1 = principal, U "= 
ratio, and DT : . -; 

I. ptr 


er es HS, 
II. pr TP = 4 
ur. . 
| 1p 
FTF 
/ Ir +1 
. <Z2L=0 ; 
ip 


e © Ratio 


as» Prceonr' 1 Decmars. | 


Ratio is the ſimple intereſt of 1 J. for 1 year, at the 
rate r cent. agreed on; thus the ratio 2 


3 2 cent. is. 3 
Ne 035 


41 — 045 


1 e EXAMPLES 


1. What is the intereſt of 9451. 10 5. 8 3 years, 


at 5 per cent. per ann. ? 
945˙5 J. x 05 * 3 = = 141:825 = 141 J. 165. 64, 
the anſwer. 
2. What is the intereſt of 796 J. 15 6. 55 5 years, 7 
4 3 per cent. per ann. P Anſ. 1794. 5 . 41 4. 
What is the ſimple intereſt of 880 J. for 1-1 4 years, 
; at 3 3 fer cent. per ann. £ 8 Anf. 38 1. 105. 
1 - 4. What is the intereſt of 537 J. 15 5. from Novem- 


, 2764, 40 June 5th, 1765, at 3 { per en 
3 Anſ. 11 J. O 5. 44 


1 DISCOUNT. BY DECIMALS. 
| R U L E. 


As the amount of 1 J. for the given time, is to 1 J. 6 
is the * * the debt, to the diſcount required. 


ExAMPLES. 


7. What is the diſcount of 5737, 15 6. due 3 years 
hence, at 41 per. cent. per annum 


- ö 


hs ene 
* 


* . | ä 
- * 7 . bo a BY * 
"I * Rp «Lu » of? * 


— 


.# Let m 8 any + dt, Yu 2 the time of payment; then 
will the following tables exhibit all _ yanety that can happen 


045 


with reſpedt to preſent worth ang « diſcount 


DiscounT by DxciMars. | 123 

. 045 X 3 +1=1.135 = amount of 11, for the 
given time. VVV 
And 573-75 X .045 X 3= 77-45625 = intereft of 
the debt for the given time, „„ 

Mience 1.135 : 1 :: 7745625: ES 


68.24 329 = 680. 45. 104d. = diſcount required. 
2. What is the diſcount of 7251. 16s, for 5 months 
at 37 per cent. per annum? Anſ. 111. 10s. 734. 
3. What ready money will diſcharge a debt of 13774. 
13. 4d. due 2 years, 3 quarters and 25 days hence, 
diſcounting at 4} per cent. per 7 . 
| Anſ. 1226 J. 8s. 83d. 
EQU A» 


2 


— — 


Of the prejent worth of money paid before it is 
due at fimple intereſt, 85 


The preſent worth of any ſum my 


| 


1 r — 
——— 


| 


S = ads an | 
| 2 
| 


. 
| | 100 | 
1 | zr+100 | zr-+1200 ar 36500 


Ny 


— 


* 
"I 


„ „ Ti. 
EQUATION or PAYMENTS By DECIMALS. 
Having two debts due at different times, to find a 
time to pay the whole at once, ſo that neither party 


may ſuſtain loſs. | : 
1. To the ſum of both payments, add the continual 
product of the firſt payment, the rate, or intereſt of 10. 
for 1 year, and the time between the payments 
a N 2. Multiply 
Of diſcounts to be allowed for paying of mone 
before it falls due at ſimple intereſt. 
— 1 9 The diſcount of any ſum . 


| Rateper cent. For # years | = months | a days 


- 


—_— 


pe 


—ü— 


| Mera | 
| e . | aw 
| xr +100 | ar +1200 | ar +36500 


% 
— 


— * 
r 
* — Wy — —— — — — 
9 


i 


| : zun mn 3 un 


| „ br. | CRE: 1 
: ow Zu + 100 x+400 | 3#+36500 
a — — — _ $074 
19 | | 
| 4 per c | = „ 
3 f = + 25 #+30 1149125 
| — c—_—_— | Pos FEE _ 
| l 5 per cent. An | mn þ | —_ : 
12 _ # + 20 | #+240 | n+7300 
| 5 — 19 5 
No rule in arithmetic has been the occaſion of ſo many TW 


diſputes as that of Equation of Payments. Almoſt every 
writer upon this ſubje& has endeavoured to ſhew the fallacy 


uf the methods made uſe of by other authors, and * ſub- 
Th po ſtitute 


| EevarTion' of PayMenTs by DECIMAIS. 125; 
2. Multiply twice the firſt payment by the rate, and 


call this the ſecond number, 1 ec ta; 
3. Divide the firſt number by the ſecond, and call 


the quotient the third number. 4 
3 V 4. Cat 


p * 
0 
3 8 4 2 8 8 . 2 
5 * a * AM. 
— ted — 


bd... Att 


ſtitute a new one in their ſtead, But the only true rule, as 
it appears to me, is that given by Mr. Malcolm in page 621 
| of his arithmetic, the prineiples of which are derived from” 
the conſideration of intereſt and diſcount. | 
The rule, given above, is the ſame as Mr, Males/m's, - ex- 
cept that it is not encumbered with the time before any pay- 
ment is due, that being no neceſſary part of the operation, 
Demon. of the Rule, Suppoſe a ſum of money to be due im- 
 mediately, and another ſum at the expiration of a certain 
given time forward, and it is propoſed to find a time to pay 
the whole at once, ſo that neither party ſhall ſuſtain loſs. 
Now, it is plain, that the equated time muſt fall between 
the two payments; and that what is got by keeping the firſt 
debt after it is due, ſhould be equal to what is loſt by pay- 
ing the ſecond debt before it is due. 
But the gain ariſing from the keeping of a ſum of money 
after it is due is, evidently, equal to the intereſt of che debr 
for that time. ; OM 


- 
2 


And the loſs which is ſuſtained. by the paying of a ſum of 
money before it is due is, evidently, equal to the-diſcoupt 
of the debt for that time. | | 

Therefore, it is obvious, that the debtor muſt retain the 
ſum immediately due, or the firſt payment, till its intereft © 
ſhall be equal to the diſcount of the ſecond ſum for the time 
it is paid before due; becauſe, in that caſe, the gain and 
loſs will be equal, and conſequently neither party can be“ 
the loſer. e = e 

Now, to find ſuch a time, let a = 1ft. payment, 3 = 
ſecond, and # = time between the payments; » = rate, or 
intereſt of 1 J. for 1 year, and x = equated time after the 
firſt payment. | 8 

Then arx = intereſt of à for x time, — 


btr=brx . | . 8 1 þ 
. and * diſcount of 6 for the time: x. | 
G xz - But 


RIES 


126 ——— of Pateree by Decruars, © 


4. Call the ſquare of the third number the fourth: 
number . 


5. Divide 


— 


8 ws 1 3 brx 
5 " ; 1 1 by the queſtion, from which qua- 


tion x is r = 2 + A abs . 
10 2ar © ar 


"Now, it is evident, that STE 4 , or its — 


2ar 


. is greater than Vir OW . and 
| 2ar ar 
- therefore x will have two affirmative values, But only one of 
thoſe values will anſwer the queſtion ; and'in all caſes of this 
— —— 


6 — vel 6t- 


problem 
aar 2 _ ar* 
For oppoſe the contrarys and let a X = CELTS + 
| _ cas 


| D be 
925 Rr +2 apt 


ö , (ARS | = 
<= — — =* ae +206 +6*—2a*tr—2atrb 


| — Var + a* + 245 + 77 ＋ . 2277 — Zarrö. But 

ITZ +6b*+ 2a*tr—2arrb, is evidently greater 
than Ja T + 2ab + b*—24*tr—2atrb, and therefore 
bf af * +8*+ 2ab+6*—24*tr—2atrb = of ar ÞFa*+2a6 
FE*+24*ir—2atrb, or its equal : — x, muſt be a negative 


quantity, and conſequently * will be greater than 1, that b. 
the 


1 & 


EquaTiOoN of PaymenTs by DeciMats, 127 
5. Divide the product of the ſecond payment, and 
time betweeen' the payments, by the: product of the firft 
payment and the rate, and call the quotient the fifth' 
number. „ %% ESE: TT 

6. From the fourth number take the fifth, and call 
the ſquare root of the difference the ſixth number. 
ah FF 7. Then 


— . - 5 - * 3 — — „ 


On, SERIES TITS 


6 


the equated time will fall beyond the ſecond e which 
is abſurd; a» therefore, cannot be — — — + 


—— — 


—— * . „ 1 FAT 
AWN 2, but mult, in all caſes, be = 


2ar ar 


a+b+atr | A 3 3 which is the ſame as 
2ar 29 ar 5 


; the fle. 7 5 | | 
From this it appears, that the double ſign made uſe of by 

Mr. Malcolm, and every author fince, who has given his 

method, cannot obtain, and that there is no ambiguity in 

ü To ne 
In like manner it might be ſhewn, that the directions 
uſually given for finding the equated time when tbere are 
more than two payments will not agree with the hypotheſis, 
but this may be eaſily ſeen by working an example at large, 
and examining the truth of the concluſion, = | 
The equated time for any number of payments may be 
readily found when the queſtion is propoſed: in numbers, 
but it would not be eaſy to give algebraic theorems for thoſe 
caſes, on account of the variation of the debts and times, 
and the difficulty of finding betwixt which of the payments 
the equated time would happen. * I 88", Fee 


to be the amount of 11 J. for 1 year; and the 
| lag. art + 3 8 2 


other letters as before, then : — Vill be a general 
. — log 4 | ES 

theorem for the equated time of any two payments, reckon- | 

ing compound intereſt, and is found in the ſame manner 


as the former. 


Suppoſing r 


4 1 


8 t 


128 EQUATION of PaymEnTs by Decimars. 


7. Then the difference of the third and fixth 
"<p the equated time, after the firſt payment is 
; ExAMPLES 
1. There is 100 J. payable 1 year hence, and 105 /. 
payable 3 years hence : what is the equated time, al- 
lowing imple intereſt at 5 per cent. per annum? 
33 IT A 
2. Suppoſe 300 J. is to be paid at one year's end, and 
3004. more at the end of 1 1 years; it is required to 
nd the time to pay it at one payment, allowing 5 per 
cent. ſimple intereſt ? | Anſ. 1.248437 years 
3. Suppoſe 400 J. is to be pa'd at the end of 2 years, 
and 21001. at the end of 8 years: what is the equated : 
time for one payment, reckoning 5 per cent ſimple in- 
tereſt ? 1s Trang 1292 Anſ. 7 years 


COMPOUND INTEREST av DECIMALS. 


ä 
1. Find the amount of 1 J. for 1 year at the given 
rate per cent. e 0 ay 


8 FB 


Demon. Let r = amount cf 11. for 1 year, and p = prin- 

ceipal or given ſum ; then, ſince + is the amount of 1 J. for 

| .1 year, * will be its amount for 2 years, r* for 3 years, and 
oon; for, when the rate and time is the ſame, all princi- 
pal ſums are neceſſarily as their amounts; and conſequent- 
ly as v is the principal for the ſecond year, it will be as1:r::r: r 
amount for the ſecond year, or principal fot the third; and» 
again, a8I:#::#*:; r amount for the third year, or principal 
for the fourth; and ſo on to any number of years. And if thenum- 
ber of years be denoted by t, the amount of 1/. for f years will be 7. 
From hence it will appear, that the amount of any other principal 


> e for as 1:1 : : þ : pr, the ſame as in the 
e 4 


= If the rate of intereſt is · determined to any other time than a year, 
24, 4 Sc. the rule is the ſame, and then f will-repreſent that 


Let 


ſtated time. . . 
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2. Involve the amount thus found fo fuch a nan as 
Is —— by the number of JOS 
| 3 Mal 


T 
A ; 3 

1 5 + . 1 : | 2 4 3 2 1 : 2 — 

„* — * n 


nad 


f 


Let r = amount of 1/, for 1 year, at the given rate, per cent. 
S principal, or ſum put e out to inter eſt, 
1 = intereit, | 353000 
t time, as | | | . 
m = amount for the time by | 

Then the following theorems Wes . th ſolution of all 


the caſes in ee intereſt. 


- 


I. fr, 2 
II. pr —7 = =; 5 7 ; 
m 
U III. f 73 — 55 - 


rv. =|* = 


The moſt convenient way of giving the theorem for the time, as 


well as for all the other caſes, will be by . as follows: 


I. # x log. r log. 3 
II. : log. m — ft X log. 7 : = log. Py £74 


log. m— log. p | 1 
III. — * 2 , i DE cn © — * 
log, | | | 
10 7H] — og. "BY 
IV. —_ = * 75, 
a * =, F 4 57 f 


If the compound intereſt, or amount of ws ſum, be er for 
the parts of a year, it may be determined as follows: | 


I. When the time is any aliquot part ot a year. 


A 


1. Find the amount of 1 L. for 1 year, as before,” and tharwns of- 
it which is denoted by the aliquot part, will be the amount ſought. 
2. Multiply the amount thus found by the principals and it will 


be the amount of the given ſum required, 
II. When the time is not au aliquot part of a *. 


RULE. 


1. Redace the time into FER, and the 36 5th. root of the amount 
of 1 h for 1 year, is the amount for 1 day, 


9 "as Raiſe 


ea — en nn ll —— — 


- 
2 - n —_ n 8 > 8 8 „ ng YO 
_ . 8 as bs 4 


+ | 
| 3 
f 


_ the (organ will be the logarithm of the root ſought. 


62.4 10 c 130 1 . 1 
3. Mute ply this power by the principal, or given 


| ſum, and the product will be the amount required. 


4. Subtra& the principal from the ä and * 5 


remainder will be the intereſt, _ 


ExAMPLES. 


7. What is "he compound intereſt of 500 4. for 4 
your at 5 per cent. per annum? 
Firſt 1. Los = amount of 11, for 1 x year at 5 per cent. 
then 3.05* = 1.21550615; and 1.21550615 X 500 
= 607.753125 = amount; whence.607.753425 — 590 
= 753125 = 1071. 155. 4 d. = intereſt required. 
hat is the amount of 760 J. 10s. for 4 years at 
W cent. . Anfſ. 8891. 135. 644. 
3. What is the compound intereſt of 7601, 103. for 


4 years, at 4 per cent. per annum? Anf. 129 l. 35. 64 d. 


4. What is the amount 721 ½. for 21 years, at 4 per 


cent. per annum? Auſ. 1642 J. 19 5. 10 4. 


5. What is the amount of 217 forborn 2 4 years, at 


5 per cent. per annum, W the intereſt payable 


quarenyt ; -... uh 223% * # d. 
ANNUITIES. 


An annuity is a ſum of money payable every year for 
a certain number of years, or for ever. | 
When the debtot keeps the annuity in his own hands, 


* the time of payment, it is ſaid to be in arrears, 


* _ ii — i 
— — — * 


—— 


1 
w _— 


— —_— — 


2. Raiſe this amount to thine power whole 8 is equal to the 
number of days, and it will be the amount of 17. for the given tim. 
3. Multiply this amount by the principal, and it will be the 


amount of the given ſum required. 


To avoid extracting very high roots the ſame may be done by 


| logarithms, thus : divide the logarithm of the rate, or amount of 


17. for 1 year, by the denominator of the given aliquot part, and 


The 


is called the amount. 


£ 


If an annuity is to be bought off, or paid all at once, | 
at the beginning of the firſt year, the price which ought 


to be given for it is called the preſent worth. 


ANNUITIES ar SIMPLE INTEREST, 


77 nd the amount of an annuity at ſimple intergſi. 


R U. L. E. 12 
1. Find the ſum of the natural ſeries of numbers 
1, 2, 3, Cc. to the number of years leſs one. 
hats, 1 2. Multiply 


* — K * — —————— WI" "I ITY 
2 


ed 
— — Y 


: — jr . 
— — — 
. * 


Demon. Whatever the time is, there is due upon the firſt year's 
annuity, as many year's intereſt as the whole number of years leſs 
one; and gradually one leſs upon every ſucceeding year to the laſt 
but one; upon which: there is due only one year's intereſt, and 
none upon the laſt; therefore in the whole there is due as many 
year's intereſt of the annuity as the ſum of the ſeries 1, 2, 3, 4 &c. to 
the number of years leſs one. Conſequently one year's intereſt multi- 
plied by this ſum, muſt be the whole intereſt due: to which if all 
the annuities be added, the ſum is plainly the amount. 2. E. D. 
Let y be the rate, z the annuity, 7 the time, and @ the amount. 
Then will the following theorems give the ſolutions of all the 
different caſes. - E bps Ny 


| ANNUITIES, „ 
The ſum of all the annuities for the time they have 
been forborn, together with the intereſt due upon each, 


132 ANNUITIES 
2. Multiply this ſum by one year's intereſt of the 
annuity, and the product will be the whole intereſt due 
upon the annuity. 5 1 
- To this product add the product of the annuity 
and time, and the ſum will be the amount ſought. 


* 


EXAMPLES. 


1. What is the amount of an annuity of 50/7. for 7 
years, allowing ſimple intereſt at 5'per'cent. ? s 
3 on eee 20 5. 
2, If a penſion of 6co J. per ann. be forborn 5 years, 
what will it amount to, allowing 4 per cent. ſimple in- 
tereſt ? 8 | : > , Anþ-- 3240/4 
3. What will an annuity of 250 J. amount to in 7 
years, to be paid by half yearly payments, at 6 per cent. 
per annum, ſimple intereſt ? A. 2091 , 55. 


To find tbe preſent worth of an annuity at ſimple interęſt. 


. 7 
Find the preſent worth of each year by itſelf, diſ- 
counting from the time it falls due, and the ſum of all 
theſe will be the preſent worth required. 


ExAMPLES., 


— — 


8 : . 5 
; = „ * - 
— — — — 
— 2 - 6" 3 — 7 2 2 * 


. 


In the laſt theorem 4 = = —_ Ty and in theorem iſt. if a ſum 
cannot be found equal to the amount, the problem is impoſſible in 
whole years. 5 1 . | 

Note, Some writers look upon this method of finding the amount 
of an annuity as a ſpecies of compound intereſt ; the annuity itſelf, 
they ſay, being, properly, the ſimple intereſt, and the capital, from 
whence it a: iſes, the principal. 5 

* The reaſon of this oor is manfeſt from the nature of diſcount, 
for all the annuities may be conſidered ſeparately, as ſo many ſingle 
and independent debts, due after 1, 2, 3 Fc. years; fo that the 
preſent worth of each being found, their ſum muſt be the preſent 
worth of the Whole. ae 1 
This is Kerſey's rule, as it is given in his appendix to Wingate's 
 Agithmetics Sir Samuel Moreland, Ward, &c. have repreſented it 


as. ; 
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N aun 
* What is the preſent worth of an annuity of 100 l. 
to continue 5 years, at 6 per cent. per ann. ſimplè in- 
tereſt ? An. 425. 18s. 91d. 
2. What is the preſent Worth of an annuity or pen- 
ſion of 500 J. to continue 4. years, at 5 per cent. per ann. 
ſimple intereſt? Asſ. 1782.1. 55. 7 d. 
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as very erroneous, and given another rule, which they ſay, brings 
out the true ſolution. | 

Now, granting the condition or agreement of allowing ſimple in- 
tereſt to be conſiſtent, it appears to me that Ker/zy's rule is the true 

one, and the error which Sir Samuel and others complain of ſeems 

to lie all on their fade. ; | 

But it would be needleſs to enter further into the merits of this 
diſpute, ſince the purchaſing of annuities by ſimple intereſt is in the 
higheſt degree unjuſt and abſurd. One inſtance only will be ſuffi- 
cient to ſhew the truth of this afſertion.. The price of an annuity of 
501, to continue 40 years, diſcounting at 5 per cent., will, by ei- 
ther of the rules, amount to a ſum of which one years intereſt o 
exceeds the annuity. Would it not therefore be highly rediculous 
to give, for an annuity to continue only 40 years, a ſum which 
would yield a greater-yearly intereſt for ever. | 

I have: here ſhewn the method of computing annuities by ſimple 
intereſt, - merely in compliance to-cuſtom 3 but would have it con- 
ſidered as a matter more of ſpeculation than real uſe, it being not 
only cuſtomary, but alſo moſt equitable, to allow compound intereſt; 

Let p = preſent worth, and the other letters as before. 
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The other two theorems for the time. and rate cannot be given in i 

general, terms. . - TER: „ . q 
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- ANNUITIES: Ar :COMPOUND INT EREST. : 
7. find the amount of an ann uity at compound dauere. 


r 


1. Make 1 the firſt term of a geometrical non, 
12 the amount or” 14, for 1 year, at Un oa rate - 


cent. the ratio. 


* * 
3 
8 1 
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and be due as many year's compound intereſt, as the given number 


, wr 


* Demon. It is plain, that upon Wy. firſt year's annuity, there 


of year's leſs one, and gradually one year leſs upon every ſuceceding 
year to that preceeding the laſt, which has but one year's s intereſt, . 


and the laſt bears no intereſt. 


Let 7, therefore, = rate, or amount of 1 U. for 1 year; then the 


ſeries of amounts of 1 J. annuity; for ſeveral years, from the firſt 


to the laſt, is 1, 1, 450 17 3 And the ſum of this, 
according to the rule in geometrical progreſon, vill be , 


— 


the amount of il. annuity for t years. And all annuities are Proportional 


71 — . — 
to their amounts, therefore I: — $22: — * 1 = amount of | 
an iven annuity x. . 9. 
| - ty. of 1 e W I; 


1 or amount 
as before, i 


.ently - exhibited in logarithmic 
terms. _thus.2. 


UI. Lag. —2 + » — Log. 7 
16.58 Log. r = 


| gar 
IV; 1 1 0 
: . woe 


and from theſe equations all the 
"caſes relating to annuities, or pen- 
ſions in ariears, 'may be. conveni- 


— 


of years, and find its ſum. 
Multi ply the ſum thus found by the given annuity, 
and the product will be the amount ſought. 
EXAMPLES. 
1. What is the amount of an annuity of 401. to con- 
tinue 5 years, allowing 5 per cent, compound intereſt ? 


I gol. 


Anſ. 221.1, 05. 6d. 


yearly rent, or annuity, be forborn 7 


Bn? what wil it amount to at 4 per cent. per annum, 


compound intereſt? Anſ. 395 l. 


75 find the pr eſent value of annuities, at compound intere/t; 

| e WS 
Find. the preſent worth of each year by itſelf, and 
the ſum of all theſe will be the value of the annuity 
ſought. 
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-*-The reaſon of this rule is evident from the nature of the queſ- 
tion, and what was ſaid upon the ſame ſubject in the purchaſing of 
- annuities by ſimple intereſt. 


* rome worth &.. the annuity, and the other letters as 


before. | 


— 


1 caſes, where the purchaſe of 


> is concerned, may be exhibited 
\ in logarithmic terms, as fol- 
) lows : 


” 


2 ne + 1.25 — 7 —Log.r —1 = Log. p. 


— 
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2. Carry the ſeries to as many terms as the number 


ExAmMs . 


at Ri et de 


annuities by compound intereſt 
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xg6 ' Of uhe eue FREEHOLD a Sc. 
"EXAMPLES. 


1. What is the preſent worth of an annuity of 40 L 
to continue 5 years, diſcounting at 5, per cent. per annum, 


compound intereſt? 1. 
2. What is the preſent worth of an-annuity of 21. 


10s. 94 d. to continue 7 years, at 6 mw cent. per ann. 
compound intereſt? Anſ. 1201. 51. 


3. What is 70 J. per annum, to continue 59 years, 


worth in preſent . at the rate of 5 per cent. ber 


annum? 4% Anſ. 1321.3021 5 


Or. THE PURCHASING or FREEHOLD ESTATES 
Ar COMPOUND. INTEREST. 


To find the preſent worth of a freehold eflate, or an annuity 


to continue for ever, at compound intereſt. 
| 5% Ul ® 


a the rate per cent. is to 100 04 ſo is the yearly rent i 


to the value required. 
| EXAMPLES. 


— FR 
— 


— 


1323 


Let t Go the number of half years or quarters, # the half 
Year's or quarter's payment, and er the ſum of one pound and 3 or 
4 year's intereſt, then all the preceding rules are applicable to half 
yearly and quarterly payments the fame as to whole years. 

* amount of an annuity may alſo be found for years and parts of 
| - a year, thus : 
WE Find the Amount for the whole years as beſore. 


2. Find the intereſt of that amount for the given parts of-a year, | 
3. Add this intereſt to the former amount and it will give the - 


whole amount required. 


The preſent worth of an annuity for years and paris of a year may 


be found thus : 
1. Find the preſent worth for the whole years as before. 


2. Find the preſent worth of this preſent worth, diſcounting for 
the given parts of a year, and it will be the whole preſent worth 


uired. 


The reaſon of this rule is POEM 2 for fince a year's intereſt 
of the price which is given for it is the annuity, there can neither 
more nor leſs be made of that price than of the annuity, whether 


it be employed at ſimple or compound intereſt, . 


The fare thing may be thewn thus: Tho preſent worth of an 


annuity, 


YN 


— 


Of the purchaſing of FREEHOLD ESTATES, &c. 137 
| gs 1 i, ExAnPLES i | 


1. An eſtate brings in yearly 79 J. 4 5, what would 


it ſell for, allowing the purchaſer 41 per cent. for his 


money ? Anſ. 1760 l. 


2. What is the price of a perpetual annuity of 40 J. 
diſcounting at 4 per cent. compound intereſt ? Anſ. 8ool. 
3. What is a freehold eſtate of 75 l. a year worth, 
allowing the buyer 6 per cent. compound intereſt for his 
money 7 „ Anſ. 1250 l. 


Or THz. puRcHasING or FREEHOLD ESTATES, 
oR ANNUITIES is REVERSION, Ar COM- 
POUND INTEREST. . 

To find the preſent wortb of an annuity, or fteehold eflates 

in reverſion, at compound intereſt, 
. 
1. Find the preſent worth of the annnuity as though 
it were to be entered on immediately. | 
2, Find 


—— 


8 


— 


annuity, to continue for ever, 8 + 1 = + = &c. ad | 
r F 


| infinitum, as has been ſhewn before but the ſum of this ſeries, bx 


© * * 80 
the rules of geometrical progreſſion, is a therefore - 11 1 


1:7: A; which is the rule. | 
71 
The following theorems ſhew all the varieties of this rule. 
% aA #56 
I. — 


% 


FF a 7 PORE 
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III. T1 r, or — = 1— I. 


The price of a frechold eſtate, or annuity to continue for ever, 


reckoning ſimple intereſt, would be expreſſed by - = 5 mak 


e inſinitum; but the ſum of this ſeries is 


* 


* 


infinite, 


Arr. 
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2. Find the preſent worth of the laſt preſent worth,. 
diſcounting; for the time betwixt the purchaſe and com- 
mencement of the anffuity, and it will be the anſwer: 


required. : 
35 EXAMPLES. N | 
x. The reverſion of a freehold eſtate of 791. 45. per 
annum, to commence 7 years henee, is to be ſold, what 
is it worth in ready money, allowing the purchaſer 4 1 
per cent. for his money? Anſ: 12931. 5. 114 4. 
2, Suppoſe an eſtate is worth 207. per annum, and a 
fine of 1007. for a leaſe of 21 years. Now, if the fine 
is dropped, how much ought the rent to be increaſed, 
allowing 5 per cent. compound intereſt ?' An,. 7 l. 16 5. 
3. Which is moſt advantageous a term of 15 years in 
an eſtate of 100 J. per annum, or the reverſion of ſuch- 
an eſtate for ever, after the expiration of the ſaid 15 
years, computing at the rate of 5 per cent. per ann. com- 
pound intereſt? Ai. The fir/t term of 15 years is bet- 
ter than the rever /ion for ever afterwards by 75 l. 18s. 74 d. 
. Suppoſe I would add 5 years to a running leaſe of 
I years to come, the improved rent being 1867. 7 5: 

6 per ann.; what ought I to pay down for this favour, 
Mounting at 4 per cent. per ann, compound intereſt ? 
433 8 Au. 4601. 145. 141 d. 
ARITHMETICAL PROGRESSION.. 
Any rank of numbers increaſing by a common ex- 

dee, or decreaſing by a common difference, are ſaid to 

be in 'arithmetical progreſſion ; ſuch are the numbers 1, 
2, 3, 4, 5 Cc. and 7, 5, 3, 1, 8, 6 C. 


* 


infinite, or greater than any aſſignable number, which ſufficiently 
ſhews the abſurdity of uſing ſimple intereſt in theſe caſes. 

_ Thoſe who wiſh to be acquainted with the manner of computing 
the values of annuitiss upon lives, may conſult the writings of Mr. - 
Demeivre,. Mr. Simpſon and Dr. Price,. all of whom have handled + 
this ſubject in a very ſkilful and maſterly manner. 
Dx. Price's treatiſe upon annuities. and. reverſionary payments is 

"an. excellent performance, and will be found. a very valuable acqui- 
tion to thoſe whole inclinations lead them to ſtudies of this 1 5 . 


* 
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The numbers which form the ſeries are called the 
terms of the progreſſion. + 


Any three of the five following terms being given, the 


ether two may be readily found. 


= aft me commonly called the extremes 
g Fs 

3. The number of terms. 

4. The common difference. 

5. The ſum of all the terms, 


PROBLEM 1. 
The firſt term, the laſt term, and the number of 
terms being given, to find the ſum of all the terms. 
Multiply the ſum of the extremes by the number of 
terms, and half the product will be the anſwer, 
8 EXAMPLES, 


1. The firſt term of an arithmetical progreflion is 2, 
the laſt term 53, and the number. of: terms 18, required- 


the ſum of the ſeries. © | . 


5 S3XaX18 55 * 9 = 495 the anſwer, 
2. The firſt term is 1, the laſt term 21, and the 
number of terms 11, required the ſum of the ſeries. 


Anſ. 121 


wad 8 4 Wig X. 5 — £ A 
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* Suppoſe another ſeries of the fame kind with the given one 
be placed under it in an inverſe order; then will the ſum of every two 
kent e terms be the ſame as that of the firſt and laſt; conſe- 
quently 
muſt give the whole ſum. of the two ſeries, and half that ſum will, 
evidently, be the ſum of the given ſeries ; thus, 

Let 1. 2, 3. 4. 5. 6. 7. be the given ſeries, 

and y. 6. 5. 4. 3. 2. 1. the fame inverted, | 
then 8$+8+8+8+8 +8+8=8$X7=56andi+3+4+5+6+7. 


: . | f 2. E. I. 


3: How 


any one of thoſe ſums multiplied by the number of terms 
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4 1 ARITHMETICAL PROGRESSION. 
3. How many ſtrokes do the clocks of Venice, Which 


| 80 to 24 0 clock, ſtrike in the cee of a day ? 


An. 1 | 
* 44. if 100 ſtones are- e-placed 5 in a right line, exactly 
Tok aſunder, and the firſt a yard from a baſket ; a 
ength of ground will that man go who gathers them 
up fingly, returning with. them one by one to the 
baſket ? 7- "ol 5 miles and 1 300 yards 


„ O BLE M 2. | 
The fiſt term, the laſt term, and the number of 
terms s being given, to find the common difference. | 
R MJ. Je Be © | 


Divide the difference of the extremes by the number 
of terms leſs 1, and the * will be ob common 
difference ſought. g 


ExAMPLES. 


1. "The extremes are 2 and 53z and the number ot 
terms is 18, required the common difference. 5 


5 — z the anſwer. 

18—1 > N 

. f de Extfemes be 3 and 19; and the — of 
"a 9 3 it is required to find the common difference 
and the ſum of the whole ſeries. 
EI It Anſ. The 1 is 2, and the jum i 7s 99 

3. A man is to travel from London to a certain place 
in 12 days, and to go but 3 miles the firſt day, increa- 
kg * * by an equal ae, ſo that the * 955 


— 
1 __—— ä „„ * 
So — — — — . b — 


hed The difference of the firſt and laſt terms evidently ſhows the 
increaſe of the firſt term, by all the fubſequent additions, till it be- 


comes * to the laſt; and as the number of thoſe additions were 


2 one lefs than the number of terms, and the increaſe by 
dition equal, it is plain that the total inereaſe divided by 
% . of additions muſt give the differenc® at * one ſes 
1 z. whence the rule is manifeſt. 
| journey 


* 


: journey may be 58 miles; required the daily increaſe, 
and the diſtance of the place from London. 
Anſ. Daily increaſe 5, diſtance 366 miles 


PROBLEM z. 


Given the firſt term, the laſt term, and the common 


difference to find the number of terme. : 


Divide the difference of the extremes by the common 
difference, and the quotient increaſed by 1 is the num- 
ber of terms required. eo 


EXAMPLES. 


1. The extremes are 2 and 53, and the common dif- 
ference 3; what is the number of terms f 


z 
- 


EE + x = 18 the anſwer, 


5 4 


3 
2. If the extremes be 3 and 19, and the common dif- 
ference 2; what is the number of terms? An}. 9g 
3. A men going a journey, travelled the firſt day 5 
miles, the laſt day 35 miles, and increaſed his journey 
every day by 3 miles; how many days did he travel = 
245 75 1 — Anſ. II days 


= 


* 


1 * * 


— 


—— 
— * 


gRy the laſt problem the difference of the extremes divided by 
the number of terms leſs one, gives the common difference; conſe- 
quently the ſame divided by the common difference mutt give the 
number of terms leſs one; hence this quotient augmented by one 
muſt be the anſwer to the queſtion, | | 
Ila any arithmetical progreſſion, the ſum of any two of its terms 
is equal to the ſum of any other two terms taken at an equal diſ- 
tance, on contrary ſides of the former; or the double of any one 
term, is equal to the ſum ef any two terms taken at an equal diſ- 
tance from it on each ſide, | | | | 
The following table contains a ſummary of the whole doctrine of 
arithmetical progreſſion, es £ 
Es | CASES 
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GEOMETRICAL PROGRESSION.» . 


Any ſeries of numbers the terms of which gradually 
increaſe or decreaſe by a conſtant multiplication or divi- 
fion is ſaid to be in geometrical progreſſion. Thus, 4, 
8, 16, 32, 64 Sc. and 243, 81, 27, 9; 3, 1 Cc. are 
ſeries in geometrical progreflion, the one increaſing by 
a conſtant multiplication by 2, and the other decreaſing 
by a conſtant diviſion by 3. © 
The number by which the ſeries is conſtantly in- 
creaſed or diminiſhed is called the ratio. N 


PROBLEM 1. 


| Given the firſt term, the laft term, and the ratio, to 
find the ſum of the ſeries, 1] . 
| | RULE. 


ret — — 


— 2 


. * 


Numbers are compared together to diſcover the relations they 
have to each other. | 
There muſt always be two numbers to form a compariſen : the 
number which is compared, being written firſt, is called the antece- 

dent, and that to which it is compared the conſequent. Thus if 4:6 : 

212 :24, 3 and 12 are 2 anteceJents, and 6 and 24 conſequents. 
And when the terms of two ratios, making a proportion, ſucceed 
cne another in the manner of a geometrical progreſſion, they are ſaid 
to be in continued geometrical proportion; but when the proportion 
js broken, or the ratios are taken between ſuch pairs of numbers as 
do not ſtand together in a geometrical progreſſion, the proportion is 
ſaid to be diſcontimed: Thus 2: 4: : 8: 16 is in continued propor- 
tion, and 2: 3: : 10: Is in diſcontinued proportion. 

Three or four quantities are ſaid to be in harmonical proportion, 
when in the former caſe, rhe difference of the firſt and ſecond is to 
the difference of the ſecond and third as the firſt is to the third; and 
in the latter, when the difference of the firſt and ſecond is to the dif- 
ference of the third and fourth as the firſt- is to the fourth. Thus 
2, 3 and 6, and 3, 4, 6, 9 are harmonical proportionals. 

Four numbers are faid to be reciprocally or inverſely proportional, 
when the fourth is leſs than the ſecond by as many times as the third 
is greater than the firſt, or when the firſt is to the third as the fourth 
to the ſecond, and vice verſa, Thus 2, 9, 6 and 3 are reciprocal 


proportionals, 


GeoMETRICAL PROGRESSION, © 42D, - 
R UU 


Multiply the laſt term by the ratio, and from the pro- 
duct ſubtract the firſt term, and the remainder divided 
by the ratio leſs one will give the ſum of the ſeries. 

| EXAMPLES. 
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| b:: c: d directly. 
: C2: 6: d by alternation, 
a: : d: c by inverſion. 
a+b:b:: c: d by compoſition. 
a—b :b: : - : d by diviſion. 
jj a:a+b::c:c+d by converſion, 
@a+b : b: : c: c—d mixedly. 


In order to demonſtrate the truth of the rule I ſhall premiſe the 
following Lemmas. - 
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2 * r * q * — ” 
* n > 4 22 
* SED <-> x anos — 
3 * F 
5 2 — % * — * bs 4 ——_—__ — WD. to - 


. 
f 11 
* 
Wo 
+38 
3 ' 


L. E M MA "T's; 


In any geometrical progreſſion of three terms, the ſquare of the 
mean term is equal to the product of the extremes. Thus, in 2, 
6, 18 it will be 2 x 18 = 6* = 36, and the ſame of any ſeries of 
three terms. | 

Demon. Tt is plain, that in any geometrical ſeries of three terms, 
the laſt term will always be equal to the ſquare of the ratio multiplied 
into the firſt term; and the ſecond term equal to the firſt multiplied 
by the ratio; conſequently as the component factors of the product 
of the. extremes are conſtantly the ſame as thoſe of the ſquare of the 
mean, the reſults of each muſt be equal. Thus, -in the example a- 
bove, the laſt term is equal to 3 x 3x 2, which multiplied by the firſt 
is 3X3X2X2==36; and the ſecond term is 3 * 2, which ſquared 
1 e | A . 

Coroll. The middle term is called a geometrical mean between 
the two extremes, and is always equal to the ſquare root of their 
product. 8 


LEMMA 2. 


In any geometrical ſeries of four terms, the product of the two 
means is equal] to that of the two extremes. — Thus, if 3:6: : 12; 
24+ N „is. 

Demon. It is plain, from the nature of multiplication, that if one. 
factor be increaſed as many times as the other is diminiſhed, their 
product will ſtill be the ſame. Hence, in the above ſeries, as 6 ex- 
eceds 3 as many times as 24 * 12, it is manifeſt, from what 
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a £0 


1. The firſt term of a ſeries in geometrical progreſſion 
is 1, the laſt term is N and the ratio 3: What is the 
{dum of the ſeries? 

3X21 87—1 
3—1 
2. The extremes of a geometrical progreſſion are 1 
and 65536, and the ratio 4: what is the ſum of the 
ſeries? Anſ. 87381 

3. The extremes of a geometrical ſeries are. 1024 and 
50049, and the ratio is 14: what is the ſum of the 
geries : 1 | Anſ. 175099 


5 onen 


Siven the firſt term and the ratio, to find any other | 
term aſbgned.. | 


= 3280 the anſwer. 


- 


: 1 ” 
— — — lh 0 . 
- * * * A „„ * r - * 2" —_— 


5.0. SS 3 : 4 


Vas fa'd in the demonſtration 4 the preceding lemma, that the 
product of the extremes will always be equal to that of the means. 
D. 

Coroll. la any geometrical ſeries conſiſting of an even number of 
tems, the product of the means will be equal to the product of the 
extremes, or any other pair equally diſtant. from them. 

Aud if the ſeries contain an odd number ſ of terms, the ſquare of 
the mean will be equal to the product of the W Pr or 
Any two equally diſtant from them. 

Denon. of the rule. Take any ſeries whatever, as 2. 3. 9. 27. 87. 
243 Cc. multiply this by the ratio, and it will produce the ſeries 
3. 27. 81. 243. 729 Cc. New, let the ſum of the propoſed ſeries 
be what it will, it is plain, that the ſum of the ſecond ſeries will be 
as many times the former ſum as-is: EXPT eſſed by the ratio; ſubtract 
the firſt ſeries from the ſecond, and it will give 729—1: which is 
evidently as many times the ſum of the firſt ſeries as is expreſſed by 


729—1 
abe ratio leſs one; conſequently In = ſum of the propoſed 


ſeries, and is the rule; {or 729 is the laſt term multiplied by the 
_ gario, 1 is the firſt term, aid 3—1 is the ratio leſs one; and the 


une will hold let the ſeries be what it will, «ED 
RULE. 


— a ae - 
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© Ub iow MM 


Write down a few of the leading terms of the 
forte and place their indices over them. h 

2. Add together the moſt convenient inlibet to make 
an index leſs by one than the number exprefling the 
place of the term ſought. 

3. Multiply the terms of the geometrical ſeries to- 
gether, belonging to thoſe indices, and make the we? 
duct a dividend. 

. Raiſe the firſt term to a power whoſe index is one 
lefs than the number of terms multiplied, and make the | 
reſult a diviſor, | 

. Divide the dividend by the diviſor, and the quo- 
| tient will be the term ſought. 

Note. The firſt term of the indices muſt begin with 
a Cypher, except that term be equal to the ratio, and in 
that caſe the indices muſt begin with an unit. 


EXAMPLES. 


; The firſt term of a geometrical ſeries is 2, the 
number of terms 13, and the ratio 2 3 * the laſt 
term. 
3% 4. 4 indices 
2. 4. 8. 16. 232 leading terms 
Then 4 + 4 + 3 + 2 index to 13th. term 
and 16X16 x 8 „ 4 = 8192 the anſwer. 


„ — 


* Demon. In example ſt, where the firſt te term is equal to the 

ratio, the reaſon of the rule is evident; for as every term 1s ſome 

wer of the ratio, and the indices point out the number factors, 

it is plain from the nature of multiplication, that the product of any 

two terms, will be another term correſponding with the index which 
is the ſum of the indices ſtanding over thoſe reſpective terms. 

And ia the ſecond example, where the ſeries doth not begin with 
the ratio, it appears that every term, after the two firſt, contains 
ſome power of the ratio multiplied into the firſt term, and therefore 
the rule, in this caſe, is equally evident. 

The following table ſhews all the poſſible caſes of geometrical 
progreſſion, | | 


_— 


H 2 | 2. Required 
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148 
2. Required the 12th. term of a geometrical ſeries, 
Whoſe firſt term is 3 and ratio 2. 
„ . 4. 5. 6 indices 
3. 6. 12. 24. 48. 90. 192 leading terms 
then 6 + 5 = index to 12th term 
and 192 Xx 95 = 48432 = dividend, | 
The number of terms multiplied 1 is 2, and 2—I=1, 
«he power to which the term 3 is to be raiſed ;z but the 
aft. power of 3 is 3. therefore 3 = : 6144 the 
32th, term required. 
3. The firſt term of a geometric ſeries is 1, the ra- 
tio 2, and the number of terms 23 3 required the Jaſt 
term, Anſ. 4194304 
4 A perſon being aſked to diſpoſe of a fine horſe, 
faid he would ſel] him on condition of having one far- 
thing for the fuſt nail in his ſhoes, 2 farthings for the 
ſecond nail, one penny for the third, 2 pence for the 
4th, and 2 on, doubling the price of every nail to 32, 
the number of nails in his four ſhoes : what would the 


horſe be fold for at that rate? Auf 447 3924/. 5. 334. 
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Here 


I greateſt term 

fg ſum of all the terms 
n number of terms 
r=ratio 


L=—=Logarithm. + 


. 
0 NVO L UPI ON: 1 
Or the RAIN o of PoweRs | 


A power 1s the product ariſing from multiplying any 
given number into itſelf continually a certain number 
_of times: thus, 
2 K 2= 4's: the 2d. power, or ſquare of 2. 
28KL＋M 2 X 2 =8 is the 3d. power, or the cube of 2. 
2.X2X 2X2 = 16 is the 4th. power of 2. r. 
| The number denoting the power is called the inder, 
or the exponent of that power. 
If two or more powers are multiplied together, their: 
product is that power whoſe index is the ſum of the ex- 
_ ponents of the factors: thus, 
"2X 2:==4 the ſquare of 2; 4x4 = . 16 = Ath. power: 
of 2; and 16 * 1 = 256 = 8th. power of 2. &c. 


EXAMPLES 


1. What is the ſquare of 27 ? F ef 7 729) | 
2. What is the 3d. power of 35 7 Au 42875 
What is the 4th, power of & ? daſs 


4. Wu is the 5th. power of 29? 
| | nf. .000000020 5111495 


EVOLUT I O N: 
Or the EXTRACTING of Rooms. | 


be The root is a number, whoſe continual multiplica-- 
tion into itſelf produces the power, and is denominated: 
the ſquare, cube, 4th. 5th. root H according as it is, 

when raiſed to the 2d. 3d: 4th. 5th &c. power, equal to 

that power, Thus 2 is the ſquare root of 4, becauie 
2 * 2 = 4; and 4 is the cube root of 64. 3 
4 * 4 * 4 064; and ſo on. 

Although there is no number of which we cannot 
find any power exactly, yet there may be many num- 
ne which a preciſe root can never be determined. 

| H. 4 But, 


IS2 To EXTRACT: the SQUARE Roof. 
But, by the help of decimals, we can approximate to- 
wards the root, to any aſſigned degree of exactneſs. 
The roots which approximate are called ſurd roots, | 
and thoſe which are perfectly accurate are e ration- 
al reers;. . 
Roots are ſometimes denoted by ung the 1 
ter / before the power, with the index of the root 
againſt it: thus, the third root of 70 is ex preſſed 


3/70, 70, and the ſecond root of it is /o, the index 2 
being always omitted when the ſquare root is deſigned. 
If the power be expreſſed by ſeveral numbers, with 
the ſign + or — between them, a line is drawn from 
the — of the ſign over all the parts of it; thus, the 


third root of 28—13 is /28—13, 
Sometimes roots are deſigned like powers, with N 


tional indices; 5 thus, the ſquare root of 5 is 52, the 
third root of 19 is £46 and the fourth root of 40—12 


15 40—12 4 . . | 
To EXTRACT THE SQUARE ROOT, 


RU L. 


i - Diſtinguiſh the given number into periods of twa 

figures each, by putting a point over the place of units, 

another over the place of hundreds, and ſo on. Fi ad 
2, Fin 


In order to hew the reaſon of the rule, it will be pro- 
per to premiſe the following 
© Lemma. The product of any two numbers can "Wa at 
moſt but as many places of figures as are in both the factors, 
and at leaſt but one leſs. 

Demon. Take two numbers, c:nſiſting of any number of 
places, but let them be the leaſt poſſible of thoſe places, E. 
unity with cyphers, as 1000 and 100; then their product 
will be 1 with as many cyphers annexed as are in both the 


; numbers, viz, 100000; but 100c00 has one place leſs than 
t 1CcQe 


*** 
8 r 


* 


To EXTRACT- the SQUARE RcorT. 153 
2. Find a ſquare number either equal to, or the next 
Teſs than the firſt period, and put the root of it to the 
right hand of the given number, after the manner of a. 
quotient figure in diviſion, and it will be.the firſt figure 
of the root required, | 


Sos Subtract 


PPP ere ee 


Ic oo and 1.c0 together have; and ſince 1000 and 100 were 
taken the leaſt poſſible, the product of any other two num- 
beis, of the ſame number of places, will be greater than 
100000 ; conſequently the product of any two numbers can 

have, at leaſt, buc one place leſs than both the factors. 

+ Again, take two numbers, of any number of places, that 
ſhall be the greatefl poſſible of thoſe places, as 999 aud 99g- 
Now 999 X 99 is leſs than 999 Xx 100; but 999 X 100 
(= 99900) contains only as many places of figures as are in 
999 and 99; therefore 999 Xx 99, or the product of any other 
two numbers conſiſting of the ſame number of places, can- 

not have more places of figures than are in both its factors. 

Coroll. 1. A ſquare number cannot have more places of 
figures than double che places of the root, and, at leaft, bot 

One leſs. | Pc 

Coroll. 2. A cube number cannot have: more places of 
figures than triple the places of the root, and, at leaſt, but 

one leſs. ; 1 1 

The truth of the rule may be ſhewn algebraically, thus: 
Let N = number whoſe ſquare root is to be found. _ 

Now, it appears from the lemma, that there will be al. 
ways as many places of figures in the root as there are points. 
or periods in the given number, and therefore the figures of 
thoſe places may be repreſented by letters. 

Suppoſe N to conſiſt of two periods, and let the figures 1a 
the root be repreſented by a and 5. | 

Then @ + 6* = az ＋ 2ab + b* = N = given number; 
and to find the root of N is the ſame as finding the root of 

2 + 2ab + 67, the method of doing which is as follows: 

1ſt, diviſor a) a* + 2ab + 5* (a + 6 = root. 
OE. - „ 


2d. diviſor 24 + 5) 2&5 + 32 
| 2ab + 6b? 88 


„ 
— 


6—à— of 


* 


yu 


Again 


I” 
* 
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3. Subtract the aſſumed ſquare from the firſt period, 
and to the remainder bring down the next period for a 
dividen c. | 
4. Place the double of the root, already found, on 
the left hand of the dividend, for a diviſor. 
5. Conſider what figure muſt be annexed to the divi- 
for, fo that if the reſult be multiplied by it, the pro- 
duct may be equal to, or the next leſs than the dividend, 
and it will be the ſecond figure of the root. 
56. Subtract the product from the dividend, and to 
the remainder bring down the next period, for a new 
dividend. 5 
7. Find a diviſor as before, by doubling the figures 
already in the root, and from theſe find the next figure 
of the root, as in the laſt article; and fo on through 
all the periods to the laſt. 3 | | 
Note, if there are decimals in the given number, it 
- mult be pointed both ways from unity, and the root be 
made to conſiſt of as many whole numbers and decimals as 
there are periods belonging to each; and when the figures 


6 


Again, ſuppoſe N to conſiſt of 3 periods, and let the fi- 
gures of the root be repreſented by a, þ and c. 1 
Then a + þ + * — a* + 2ab + 35 + 2ac + 2bc + 7 
and the manner of finding a, b and c will be as before: thus, 
It. diviſor 2) a* + 245 + b* + zac + 2be + (a+ b+Þ 
C = root. | t 
.- 


2. diviſor 2a + 8) 205 + 8* 
| „„ 4+-.4* 


3d. diviſor 22 + 25 + 6) 246 + 2bc + 6 
zac ＋ 2be K * 


Now, the operation, in each of theſe caſes, exactly agrees 
with the rule, and the ſame will be found to be true when 
N conſiſts of any number of periods whatever, | 

= ; 0 ; belong= 


2 


© 
- 4 f * 


7 ExTRAcT the SRE Roo; 1x35: 


belonging to the given number are exhauſted, the ope- 
ration may be continued at pleaſure by adding a 


* 


| Ex AMP ILE S. 
I. Roypied the ſquare roots of 549902 , and 184.2. 


540902512343 the root, 


75850234256 
2342 5 


I 84.2000(13.57 the root 
1 

23)84 

"7 


— 


N 265) 1520 : 
£395 Pos 


2707) 19500 


— — 


551 remainder. 


2. What is the ſquare root of 105925 ? 1 327 
3. What is the ſquare root of 152399025 ? 


| Asſ. 1234 
4. What! is the ſquare root of 119250569121 ? 


| Auſ. 345761 
| 5 Ie is nr root of 368863 ? 
7 An... 607. 34092 & 


r 


156 "The EXTRACTION of the Cunt Roor, 


6. What is the ſquare root of 3. 4721812? . 
| Anſe 1.78106 Ce. 


7. What is the ſquare root of 000754 ? | 
Anſ. 01809 
8. What is the n root of TE ? A. . 645407 

9. What is the ſquare root of 6? Au. 2. 5298 Sc. 


10. What is the ſquare root of 107 
_ 3.162277 Se. 


Tax EXTRACTION « OF THE CUBE ROOT. 
VU L 3: * > 


I. Separate the given number into periods of three 
figures each, by putting a point over every third figure 


from the place of units. 
2. Find the greateſt cube in the firſt period, and put 


its root in the quotient. 

. Subtra& the cube thus found from the ſaid actiod, 
to the remainder prefix the 1 next period, and call this the 
reſolvend. 

4. Under this reſolvend write the triple ſquare of the 
root, ſo that units in the latter may ſtand under the 
place of hundreds in the former; and under the ſaid 
triple ſquare write the triple root, removed one place 


to the right hand, and call the ſum of theſe the divi/or. 
+ . * $. Seek. 


2 


"ui The e reaſon of pointing the given an. as directed 
in the rule, is obvious from Coroll. 2. to the lemma made 
uſe of in demonſtrating the ſquare root; and the reſt of the 
operation will be beſt underſtood from the following analy- 

tical proceſs: a 
Suppoſe N, the given anwder, to conſiſt of three periods, 

and let the figures in the root be denoted by a, 5 and c. 


Then 2 14 Tc =a? + 343 + 3a6*+b3 + 3a* c+6abc 


+3cb*+ zac*+3be* +3 = N = given number, and to find 
the 22 root of N is the ſame a as to find the cube root of a 
+ 39 


The EXTRACTION of the Cunt Root. 157 
Seek how often the diviſor may be had in the re- 
| fend, excluſive of the place of units, vand write the 
. reſult in the quotient. 

6. Under the diviſor write the product of the triple 
ſquare of the root by the laſt quotient figure, ſetting 
down the units place of this line, under the place of 
tens in the diviſor ; under this line write the product 
of the triple root by the ſquare of the laſt quotient , 


1 


3 34 b-+3ab* +. 83 + zac ＋ Gabe + my + zoe 3b 
++ 4&3, the method of doing which is as follows: 
454.345 b+3ab* + b* + 3a% + babe + 3cb* + zactS. 
36c* + (a + b þ c = root. 
3456 ＋ 3ab* + 63 5 


3a ü 5.4 
+ 3a 
3a* ＋ 3a diviſor, | 
3% 
+ 3a 
. | + 308 . 
3255 * rg + 77 ſubtrahend (ſecond reſolrend 
e te e + bale + 3cb* + zac + TEE 
32. + 6ab + 352 | 
＋ 3a + 36 
3 + Fo WY. + 3a +. 36 2 2d. div. 
g's + — ih + 36 Sts 
IJ . 35e 
+ go” 
- gate WF: Gabc + 2cb% — Lr 2 + c 
ſecond ſubtrahend. 5 * * — 


* 22538 The ExTRACTION of rhe Cone Room; 
ſo as to be removed one place beyond the right-hand. 
- "figure of the former; and under this line, removed one 
place forward to the right-hand, write down the cube 
of the laſt quotient figure, and call their ſum the /ub- 


” trahend. 
7. Subtract the ſudtrakend noch the refolvend.. and 


to the remainder bring down the next period for a ne) 
reſolvend, with which proceed as before, and ſo on 1 till | 


the whole is finiſhed... 
Note. The ſame rule muſt be obſerved for continuing 


x the * d pointing for decimals, as in the ſquare _ 
ExAMPL E 8. 
1. Required the Cube root of 48228. 544 · 


482285440364 
=. 


| 21228 reſolvend. 


27 triple ſquare of 3. 
og triple of 3. 


— 257g diriſor. 


162 triple ſquare of Js- multiplied by 6. 
324 triple of 3, multiplied by the * 6. 
N 216 cube of 6. 


2556 ſubtrahend. 


1 157 2 544 ſecond reſolvend. 


. 3888 triple ſquare of 36. 


38969 fecond diviſor. 


De ExTRACTION of the Cunt Roor. 15% 


15552 triple ſquare of 36, multiplied by 4. 
1728 triple of 36, multiplied by the ſquare 
65 cube of four. 8 


— —ů—ů— — 


1572544 ſecond ſubtrahend. 
* * ä 
2. What is the cube root of 389017 ? Anſ. 73 
3. What is the cube root of 1092727? Anſ. 103 
4. What is the cube root of 27054036008 ? | 
WE or Tae 5 Anſ. 3002 3 
5. Required the cube root of 122615327232. ' 8 
pm Pond | Anſ. 4968 x 
6. What is the cube root of 146708.483 ? Anſ. 52.74. 1 
7. What is the cube root of 171.46776400 ? 1 
88 Anſ. 5 555 CCW. 
8. What is the cube root of. 001357 "oh 
| | Anſ. 05138 Ee. 
9. Extract the cube root of 13 5. Anſ. 2. 3908 
10. What is the cube root of 1533? Anſ. 3 
11. What is the cube root of 3! Anſ. . 873 Se. 


KD L KH 3. * 


1. Find, by trial, a cube near to the given number, 
and call it the ſuppoſed cube. Se 


m N — 
k - | 4 
* — * 1 K FY th 1 bY — * — 


The methods uſually given for extracting the cube root are ſo 
exceedingly tedious and difficult to be remembered, that arithmeti- 
cians have long wiſhed for a ſhort eaſy rule that, would be more- 
ready and convenient in practice. Sir 1/aac Newton, Dr. Halley, 
Mr. Simpſon, Mr. Emerſon, and ſeveral other mathematicians of- 
the greateſt eminence, have invented approximating rules for this 
purpoſe ; but no one, that I have yet ſeen, is fo ſimple in its form, 

or ſeems ſo well adapted for general uſe as that given above. 

That it converges extremely faſt may be eaſily ſhewn, as fol- 
lows : 5 | 9 

: Let 


2 


laſt place of decimals. 


* 


366 The- Exraacrion of the Cunt Root. 


2. Then, twice the ſuppoſed cube added to the given 
number, is to twice the given number added to the ſup- 


poſed cube, as the root of the ſuppoſed cube is to the | | 


root required, 

3. By taking the cube. of the root thus found for che 
ſuppoſed cube, and repeating the operation, the root 
Will be had to a ſtill greater degree of exactneſs. 


| | ExXAMPLES | 
12 It is required to find the cube root of 98003449. 
Let 500 = 125000000 = ſuppoſed cube, 
then . ae * 2 + 98003449 : 98003449 X2+ 
125000000 : : 500 . 98003449 > X 2 + 1250000CO X 500 | 
3 25000000 x 2 + 98003449 
= 461 = corrected root. 
Again, let 461] = 97972181 = ſuppoſed cube, 
then, 97972181 x 2+ 98003449 : 98003449 x2 + 
| —_ : 9 * 461 
97972181 :: 461 : 9797111 850 34%% 
=: 461.04903778 = root required, which is true to the 


— — 


Let N = given 1 22 pate N and x= 
correction, F 


then 2a* + N:2N TA :: a : a + x by the rule, 
and conſequently 247 +N xa +x =2N + a Xa, 
or 25 +a + x* Xa+x=2N+a"' x a 


or 2a*-þ2za*ix+a*+4a Ix+6a 27 +4ax* +x*=2aN + at, 


and by tranſpoſing the terms, * dividing by 23 
N=e'+ 3a *x+ jan +a" +20 +2 ; which, by neglecting 


the terms . ** „ AS being very mall, becomes N. "GR 


34 + zax* + 5 = to the known cube of a + x. 
. 
This rule I bet from Mr. Reuben ee e in- 
forms me that he had it from the late Mr. James Dodſon at 
ws 6 time he was: mathematical maſter of Cbriſt s Hoſpital; 


IF 


the next period, and call it the dividend, 


To ExTRACT the Roors of POWERS in GENERAL. 161 
. 2. What is the cube root of 157464 ? Anſ. 54 


3. What is the cube root of 164566592 ? Anſ. 548 


185 4. What is the cube root of 673373097125 ? | 


5. What is the cube root of 7121. 1021698 7 


Ans. 19.238 & 
6. What is the cube root of ;; Af. .763&c. 


7. What is the cube root of. 069761218? 
| . N Anſ. 19107 Cc. 
8. What is the cube root of 1177 An}. 4.89097 


To EXTRACT Tue ROOTS or POWERS. wn. 


GENERZ AL. 


3 oo 


I. Prepare the given number for extraction, by point - 
ing off from the units place as the root required directs. 


2. Find the firſt figure of the root by trial, and ſub- 
tract its power from the given number. 
3- To the remainder bring down the firſt figure in 


| 2 2. In- 


* This rule will be ſufficiently obvious from the work in 


the following example: 
Extract the cube root of a®þ+ 64%—-40a% +gba—0g. · 
% 25 7644044 g96a—64(a*+2a—4 


3a*)6a5(+24 
@*+6@4*+124a*+ Sasa ＋ 2a 


| a+ 24 X 3=3at+12a*+12a*) —124*%—484* + 96a—64 (=4.. 
e +96a'—bq=a*+2a—47 


S. 2 


„„ _ 


- * 
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162 o ExTRAcT the RooTs of Pow RRS in GENERAL. 
25 4 "Involve the root to the next inferior power to 
| * which is given, and multiply it C4 the number de- 
N noting the given power for a diviſor. 
' 5. Find how many times the diviſor may be had ; in 
1 the dividend, and the quotient will be another figure of 
the root. 
6. Involve the whole root to the given power, and 
ſubtract it from the given number as before. 
7. Bring down the firſt figure of the next period to 
the remainder for a new dividend, to which find a new. 
eviſor, and fo on till the whole is finiſhed, 


2 63.2 EAM Y I ES. 
1. What is the cube root of 53157376? 


- $3157376(376 
27 = 35 


—C Mt 


3 * 132 27)261 dividend 


4 * 3 4107)25043 ſecond dude THY, 


— 1 

* 1 . 

”- — — = OG —4 9 53157376 — — — — —— — 4 * — 2 
» > 


2. [What is the biquadrate root of 19997 17 155 


nf. 376 5 
3. Extract 


= - 

n — 

— — 2 
I 


The — 8 roots _ very bigh powers by this wh will 
de found a tedious operation, and will be made uſe of only by thoſe 
"who are not acquainted with other methods. 

When the index of the power whoſe root 1s to be ſubtracted is a 
compoſite number, the following rule will be ſerviceable: 
Take any two or more indices, whoſe product is the given index, 


* And extr act out of the given number a root nnſwrering to one Ny theſe - 
; inadices; 
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Extract the ſurſolid, or fifth root, of 3076828211 


3 | Anſ. 3145 
4. Extract the ſquare cubed, or- ſixth root, of 
43572838 1009267 809889764416. An. 27534 
5. Find the ſeventh : root of 34487717407307513482 
492153794673) Auf. 32017 
6. Find the eighth root of 1121016281 3204702 3624 
6497942460481. ' Anh. 13527 
7. Find the ninth root of 97637960298907 3960279 
e | | 4 I 7201 


POSI TI 0 N. 


Poſition is a method of performing ſuch. queſtions : as 
cannot be reſolved by the common direct rules, and is 


of two kinds, called / 4 ngle and double, | 


SINGLE FOSITION 


Single poſition teacheth to reſolve thoſe eee whoſe 
reſults are proportional to their ſuppoſitions. 


Per * SES OWE 2 KIN 7 — 


— II 9 * ö — —— * — — — — — — * 


indices; and then out of this root extract a root anſwering to ano- 
ther of the indices, and fo on to the laſt, 

Thus, the fourth root = ſquare root of the ſquare root. 

The ſixth root = ſquare root of the cube root, &c. 

The proof of all roots is by involution, or caſting out the nines 
as in multiplication. | 

The following theorems may ſometimes be found uſeful in en 


ing the root of a vulgar fraction; 7 S 


N +. 0 
| ; — I 2 4 1 
er, univerſally, 7 "= 6 af * 8 8 
: 4 —:: 8 
5 I 33 


— i 


* 


164 SINGLE POS IT ION. 
R U L E. 


i 1. Take any number and perform the fame opera. 
tions with it as are deſctibed to- be performed in the 


— 


queſtion. | | 
2. Then ſay, as the reſult of the operation is to the 


poſition, ſo is the reſult in the queſtion to the number 


1 Fenn 
1. A's age is double of B's, and B's is triple of C's, 
and the ſum of all their ages is 140: what is each per- 
ſon's age? b | 3 
Suppoſe A's age to be 60 
then will B's — =: 30 
and C' = 2 = 10 
1 100 ſum. 
As 100-; 


6 


. f 100 
— eonſeq, 4 = 42 = B's 


5 = 142 Cn. 


| 
4 140 Proof. 
2, A certain ſum of money is to be divided between 
'& perſons, in ſuch a manner, that the firſt ſhall vowel! 
0 


— ” * — 
2 


Such queſtions properly belong to this rule as require the muki- 
plication or diviſion of the number ſought by any propoſed number; 
or when it ĩs. to be increaſed or diminiſhed by ;Helf, or any parts of 


itſelf, a certain propoſed number af times. For in this caſe the. 


reaſon of the rule is obvious; it being, then, evident, that the re- 
Adults are proportional to the ſuppoſitions. t = 


{ 
c 
c 
t 


t 


= © @ FT 
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of * the ſecond 43 the third 3; and the fourth the 


remainder, which is 28 J.: what was the ſum ? 
Anſ. 1121. 


A perſon after ſpending +4 and Z of his money had 


0 left: what had he at firſt Anſ. 114 1, 
. What number is that which being increaſed by 2, 
: and + of itſelf, the ſum ſhall be 125. Anſ. 60 
5. A perſon bought a Chaiſe, horſe and harneſs, for 600.; 
the horſe came to twice the price of the harneſs, and the 


chaiſe to twice the price of the horſe and harneſs : what 
did he give for each? Anſ. 13. 6s. 8 d. for the horſe, 


bl. 13s. 4 d. for the harneſs, ee 40 J. for the chaiſe. 


6. A veſſel has 3 cocks, A, B and C; A can fill it 


in 1 hour, B in 2, and C in 3: in l time will they 


all fill it together * | : Anſ. x TT hours 


DOUBLE POSITION. 


Double poſiti *ion teacheth to reſolve queſtions by making 
two ſuppoſitions of falſe numbers. 


LY LK. 


1. Take any two convenient numbers, and proceed | 


with each according to the conditions of the queſtion, 
; | 2. Find 


5 — — — a — OY 6 RY IM — 
1 na: 4 of 


* a 
5 


Thus, 7 


ae. ix: - 2 Sc.: a and fo on. 
* N mm 


Note, 1 may be made a conſtant ſuppoſition in all queſtions ; an@ 
in moſt caſes it is better than any other number, 

The rule is founded on this ſuppoſition, that the firſt error is 
to the ſecond, as the difference between the true and firſt ſuppoſed 
number, is to the difference between the true and ſecond fuppofed 
number: when that is not the caſe, the exact anſwer to the queſtion 
cannot be found by this rule. 

That the rule is true, according to che N may be thus 
demonſtrated. 


A 


1656 . Pos IT Io. 


2. Find how much the reſults are different from the 


reſult in the queſtion. 


3. Multiply each of he by the contrary ape | 


ſition, and find the ſum and difference of the products. 


4. If che errors are alike, divide the difference of the 


0 by the difference of the n and the 
will be the anſwer. 


ebe 
: products by the ſum oF the 1 and the ene will 


be the anſwer. 


. Note, The errors are faid to be alike, when they are 
or both too little; and unlike, when- 


both too 
one is too PR: > wg the other too n. 


Exanrins 


1. A lady bought tabby at 4 5. a yard, and perfian at 
2.5.'a yard; the whole number of yards ſhe bought 


were 8, and the whole PHO 205.3 how f, yards had 


ſhe of each ſort f 


— 


Let A and B be any two > manbers FTE from a and b by ſimi- 
Jar operations ; it is 1equired to find the number Hom which N is 
produced by a like operation. 


Put' x = number required, and le N—A = r. and N — B 


_ - ® SOR. 
Then, according to the ſuppoſition on which the rule is founded, 
Ti5:t;: a K —5, whence, by mulüplying means and ex- 
tremes, . and by tranſpoſition rx — ſs = rb— 
M43 and by diviſion x = _—. Phe = number ſought. bl 
121 — 
An. if r and 5 be both negative, we ſhall have — : : x 


a; x 5, and therefore — rx + rb = — ſx + ſa; and rx — /* 


rb — n 


| b.; fr from whence x = as before, 
r* 


In like manner, if 1 or g be negative, we ſhall have, * = = 


, by working as before, which is the rule. 
r 


üitions. : 


Suppoſe 


Note, it will be often advantageous to make 1 and o the ſoppo- 


JC — } 
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Suppoſe 4 yards of tabby, value 16 
Then ſhe muſt bark 4 yards. of perſcan, value 8 


8 


ſum of their values 24 


Webs Ke 4+ 4 


N pere ſhe had 3 yards of tabby at 125. . 
5 PP. the muſt have 5 yards of perſian at 10 


„ ſum of their values 22 


— 


ſo that the ſecond error is + 2. 
how ken 4: — 2 2 
1 
poſiti tion and tod error. 
„ 
ſuppolition by the firſt error. 


2 = difference of the errors. 
12 = product of the firſt b 


and 12 — 8 = 4 = their a 
Whbence 4 =2 2 = yards of tabby 
and 8 — 2 = 6 = yards of perſian. 


2. Two perſons, A and B, have both the fat in- 
came; A ſaves 3 of his yearly; 


ſelf 100 J. in debt: What, is their income, and what do 
they ſpend per annum? 
fer ann. alſo A ſpends 100 l. and B 150 l. per ann. 


10 


\ 


8 = product of the ſecond | 


but B, by ſpending 5c. 
per annum more than A, at the end of 4 years finds him 


Anſ. Their income is 125. 5 


3. Two perſons, A and B, lay out equal ſums of 


money in trade; A gains 126 / and B loſes 87 l. and 


A's 5 money is now double of B' s: what did each lay out. 


Af. 300 l. 
* A labourer was hired for 40 days, upon this condi- 


tion, that he ſhould receive 20 d. for every day he 


wrought, and forfeit 104. for every day he was idle: 
he eines at laſt 2/. 1s. 8 d.: how many days did he 
work, and how many was he aer f 
| 30 days, and was idle 10. 


5. A 


2 be, 


. 5 2 1 —— * Oy us — —— av —— OS e's - - 1 * 
K Tn « 3 7 p. "8 2 2 5 5 
- * 6 LD 7 2 * < A 
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5. A gentleman has two horſes of conſiderable value, 


and a ſaddle worth 507. ; now, if the ſaddle be put 


on the back of the firſt horſe, it will make his value 
double that of the ſecond ; but if it be put on the 
back of the ſecond, it will make his value triple that of 


the firſt: what is the value of each horſe ? 


Anſ. One 30 l. and the other 401. 

6. There is a fiſh whoſe head is 9 inches long, and his 
tail is as Jong as his head and half as long as his body, 
and his body is as long as his tail and his head : what is 
the whole 8 of the nſh? ) V3 feet 


Or PERMUTATIONS AND COMBINATIONS. 


© "The combination of quantities, is the ſhewing how often 
a leſs number of things can be taken out of a greater, 
and combined together, without conſidering their places, 
or the order they ſtand in. 

This is ſometimes called election or choice; and here 
every parce] muſt be different from all the reſt, and no 
two are to have preciſely the ſame quantities, or things. 

The permutation of quantities, is the ſhewing how ma- 


ny different ways any given number of things may be 


changed. 
This is alſo called variation, alternation, or changes ; : 


and the only thing to be e here is the order they 


ſtand in; for no two parcels are to have all their quan- 
tities placed in the ſame ſituation. 
_ The compoſition of quantities, is the taking a given 


number of quantities, out of as many equal rows of 


different quantities, one out of every row, and combin- 
ing them together. 

Here no regard is had to their places; and it differs 
from combination only, as that admits of but one row 
of things. 

Combinations «f the ſame form, are thoſe wherein are the ; 
Lame number of quantities, and the ſame repetitions : 

| thus, 


* 
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thus, abec, bad, deef, c. are of the ſame form 3 but 
abe, abbb, aacc, &c. are of different forms, | 


PROB, 


To find the aumber of permutations, or changes, that 
can be made of any given number of * all different 
from each other. 7 


R U þ E. * ; : 


Multiply all the terms of the natural ſeries of nume 
bers, from 1 up to the given number, continually toge- 
ther, and the laſt product will be the anſwer read. 


. 


1. How many changes may be rung on 6 bells? | 
Anſ. 720 changes 
2. For bow many days can 7 2 be placed in 
a different poſition at dinner? Anſe 5040 days 
3. How many changes may be rung on 12 bells, and 
how long would they take in ringing, ſuppoſing, 10 
changes to be rung in 1 minute ? Anſ. 479001600 
changes, and 91 years, 26 days, 22 ho. 41 min. 
4. How many changes may be made of the words in 
the following verſe Tot tibi Ju _ virgo, quot y- 
" * i ly £4 2. 40320 ew 


i : ; Mm — — 1 — 


9 "oy * * — 7 = - 4 * — 


7 The * of the 5 may be ſhewn thus: any one thing a 
is capable only of one poſition, as a. 
Any two things à and 6, are only capable of two variations; as 
ab, ba; whole number is expreſſed by 1 X 2. 
If there be 3 things a, 6 and e; then any two of them, leaving 
out the 3d, will have 1 x 2 variations; and conſequently, when 
the 3 are taken in, there will be 1 x 2 x 3 variations. 


In the ſame manner, when there are 4 things, every three, leaving 14 


out the 4th, will have 1 x 2 x 3 variations. Then, taking im ſue- 
ceſſively the 4 left out, there will be 1 * 2 * 3 X 4 variations. 


And ſo on as fie as you * 
„ 


% Of Prnxrurartons' d ComproaTrOns. 


Any number of different things being given; to find 
how many changes can be made out of them, by taking 
any given number of quantities at a time. 


r | AX R U T1, E. 8 


Take a ſeries of numbers, beginning at the number 
of things given, and decreaſing by 1 to the number of 
| 1 | | quantities 


o 


— — — — — ————————— 

*The rule expreſſed in terms, is as follows: m x m— 1 x 
Wm — 2 X 13 Cc. to 2 terms; where, 72 = number of things 
given, and # = quantities to be taken at a time. 


In grder to demonſtrate the rule, it will be neceſſary to premiſe 


T 23% 


the following ö 5 | 
TID! 1 „„. 


The number of changes of m things, taken u at a time, is equal 
40 m changes of 1 — 1 things taken z— x at a time. 8 
Denman. Let any 5 quantities @ 6 cd be given. 2 
Firſt, leave out the a, and let v = number of all the variations 
"of every two, bc, bd Sc. that can be taken out of the 4 remaining 
{quantities ö c de. SHE'S $94 74 43 
Now, let & be put in the firſt place of each of them, abc, abd, 
Dc. and the number of changes will ſtill remain the ſame; that is, 
4 = number of variations of every 3 out of the 5, abc de, when a 


"is firſt. | | | 3 
In like manner, if b, c, d, e be ſucceſſively left out, the number 
of variations of all the two's will alſo = v; and putting 6, c, d, . 
—reſpeRively in the firſt place, to make 3 quantities out of 5, there 
will ſtill be + variations as before. ' 5 
But theſe are all the variations that can — 97 of 3 things out of 
8 when 4, 5, c, 4, e are ſucceſſively put firſt; and therefore the 
AJum of all theſe is the ſum of all the changes of 3 things out of 5. 
But the ſum of theſe is ſo many times v as is the number of 
"things; that is 30, or mv, = all the changes of 3 things out of 5. 
And the ſame way of reaſoning may be applied to any numbers 
n ..... V | EY 
Denon. of the rule. Let any 7 things abcdefg be given, and 
let 3 be the number of quantities to be taken. | : 
4 Then = 7antr= . : x 2 
Now, it is evident, that the number of changes that can be made 
* taking x by x out of 5 things will be 5, which let = wv, 


Then, 


% 


180 P 
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quantities to be taken at a time, and the product of all 
the terms will be the anſwer required. 1 


wc. EXAMPLES. n 
r. How many changes may be rung with 3 bells out 
„ . Af 356 
2. How many words can be made with 5 letters of 


the alphabet, admitting that a number of conſonants 
may make a word ? Anſ. 5100480 

Any number of things being given; whereof there 
are ſeveral given things of one ſort, and ſeveral of ano- 


ther, &c. To find how many changes can be made out 
of them all, | 0 : 


1. Take the feries 1x 2 x 3 „ 4 Cc. up to the 
number of things given, and find the product of all the 


terms. 


RN 
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Then, by the lemma, when m = 6 and a = 2, the number of 
changes will = ww = 6 x 5; which let = v a ſecond time. 
Again, by the lemma, when #2 = 7 and n = 3, the number of 
changes =mv =7X6X 5; that is mv = m * m— 1 X 
27 continued to 3, or u terms. And the ſame may be ſhewn 


| 7 = \_IX2X3X4X Kc. tom © 
a nn mann X 2 * z&c. top 1X 2. X 3&C.7 
c.; where 7 = number of things given, p = number of things of 
the firſt ſort, q = number of things of the ſecond fort, &c. 
The demonſtration may be ſhewn as follows: 
Any 2 quantities, à ö, both different, admit of 2 changes; but 
if the quantities are the ſame, or a, 6 becomes à a, there will be 
. ; 5 I X 2 
only one alternation ;, which may be expreſſed by Sf 
Any three quantities, @ b c, all different from each other, afford 
õ variations; but if the * are all alike, or a b c becomes 
ä 2 4 4a, 


1 Of PERMUTATIONS and CoMBINATIONS, 
2. Take the ſeries 1 2 x 3 x 4 Cr. up to the 
number of given things af the firſt. ſort, and the ſeries 
1 K 2 Xx 3 & 4 Sc. up to the Humber of given things 
of the ſecond ſort, &c. © 
Divide the product of all the, terms of the firſt ſeries 
dy the ; joint product of all the terms of thoſe remaining, 
. the Wen will be the anſwer u ! 41 «£ 


ExXx AML ES. 


1 - 


1. How many variations may be made of the letters 

in the word Bacthanalia®? —© Anſ. 83:600 
2. How many different numbers can be made of the 
g emp- e ene in! m . ne 


»S& ob n Nis 1 


—— — 


4 @ a, then the 6 variations will be reduced to 1; Which may *. 
5 | 1 * 2 * 3 


| 1 2 * 2 
only are alike, or abc becomes aac; then the 6 variations will 
de reduced to theſe 3, 2 4 c, ca a, and ac; which . 5 ex 
12 K 3 

„ | 
Any four quantities, 2 U cd, all different from each other, will 
admit of 21 variations; but if the quantities are the ſame, or abc d 
becomes 4444, the number of variations will be reduced to one; 


IX2X 3X4 
which is = 1 9 ST, Again, if three of the quantities 
are the ſame, or @ bc d becomes aa ab, the number of varia- 
tions will be reduced to theſe 4, 4 à a b, 241 a b a a, and baaaz 


which is = == 3X+ . Andthus it may be ſhewn 
2 1 X 2 & 3 


that if two of the quantities are alike, or the 4 quantities be a ahᷣ c, 
the number of variations will be reduced to twelve; which may be 


erte 
And by reaſoning-in the ſame manner, it will appear that the 


number of changes which can be made of the quantities abbece 
I'X2X3X4X5XxX6 


"TXIXIXEXS 


expreſſed by * Again, if two of the quantities ä 


is equal to 60; which may be expreſſed by 


£ 60; and fo of any other nite whatever, 


we - Fe RTP e247 4 4355 What 


07 PERU TR TIONS and CoMBINATIONS. F. 2 
. What is the variety in the ſucceſſion of the follow- 
ins muſical aten, fa, fa, fa, fol, fel, la, mi, 4 ; of 


65 
PROB. 4 —— 


* 


'To find the permutations or changes of any givert. 


number of things, taken a given number at a time; in 
which there are ſeveral given things of one ſort, ſeyerab 


of another, 1 
„„ % T TW + 


1. Find all the different forms of combination of all 
the given things, taken as many at-a time as in the 
queſtion. (9961 
2. Find the number of changes in any form, and 
multiply it by the number of combinations in that form. 
Do the ſame for every diſtin form; and the ſun» 
of all the products will give the. whole number of 
changes . wy | 
may —_ 1 4025 ö E x aur 1 xs; 
r. How many 5 — or changes, can be mads 
of every 4 letters out of theſe 83 aaabbbec? A. 70 
2. How many changes can de made of every 8 Ra 
out of theſe 10; aaaabbccde ? + 1i;/: e 22200 
4. How many different numbers can be made out of 
unit, 2 two's, 3 three 5 4 four 6 and 5 hive” s; taken 


45 = {ara a Anſ. 1 


. PR OB. 8 


'To. find the camber of combinations of any given 
number of things, all different from one another, taken 
1 . number 5 a time. 


th _— 1 
8 — 


1 ä 
— — — 2 „ — 


* The cold of this rule is EY em What has been ſhewn be- 
fore, and the nature of the problem. 


J 


* 
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I. Take the ſeries 1, 2, 3, 4 Cc. up to the number 
to be taken at a time, and find the product of all the 
terms. „ 2. Take 


„*** —— FI 


The rule, expreſſed algebraically, 1 * — * — —_ 
Sc. to terms; where a is the number of given quantities, * * 
thoſe to be taken at a time. ern 
Demon. of the rule. 1. Let the number of things to be taken at a 
time be a, and the things to be combined = 2, a | 
Now, when m, or the number of things to be combined, is only 
two, as à and 6, it is evident that there can be only one combina- 
tion, as @b ; but if u be iricreaſed by one, of the letters to be com- 
bined be 3, as a, 6, c, then it is plain that the number of combi- 
nations will be increaſed by 2, fince with each of the former letters 
à and 6 the new letter c may be joined, It is evident, therefore, 
that the whole number of combinatione, in this caſe, will be truly 
— ͤ . . ETC CIRED CE INE. 
Again, if be increaſed by one letter more, or the whole num- 
ber of letters be four, as a, 6, c, d; then it will. appear that the 
whole number of combinations muſt be increaſed by 3, ſince with 
with each of the preceding letters, the new letter c may be combined. 
The combinations, therefore, in this caſe, will be truly expreſſed by 
ii , , ̃ , Wo 7 
In the ſame manner, it may be ſhewn, that the whole number of 
combinations of 2, in 5 things, will be 1+2+3+4 3 of a, in 
things, 1+2+3+4+5; and of a, in 2, 1+2+3+4+5+6, &c. 
Whence, univerſally, the number of combinations of zz things, 
taken 2 by 2, is = 1+24+3+4+5+6 Cc. to = terms. 
But the ſum of this ſeries — = + —— which is the ſame ag 
the rule. f 2 ; 
2. Let now the number of quantities in each combination be ſup- 
poſed to be three. £1 | „ 
Then it is plain, that, when 3, or the things to be com- 
bined are @, 6, e, there can be only one combination; but if n be 
increaſed by 1, or the things to be combined are 4, as a, 6, c, d' then 
will the number of combinations be increaſed by 3; ſince 3 is the 
number of combinations. of 2 in all the preceeding letters a, 6, c, 
and with each two of theſe the new letter 4 may be combined, 
The number of combinations, therefore, in this caſe, is x + 3+ 
Again, if mx be increaſed by one more, or the number of letters 
be ſuppoſed 5 ; then the former number of combinations will be in. 
-Ereafed by 6, that is, by all the combinations of 2 in the 4 preced- 
ing 
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2. Take a ſeries of as many. terms, decreaſing by I, 
from the given, number, out of which the election is to 
de made, and find the product of all the terms. 


Divide the laſt product by the e and the 


quotient will be the number ſought. 
Ex AMP LE-s. 


3 How many combinations can be made of 6 letters 
out of 10? _ Anſ. 210 
2. How many combinations can be made of 2 letters 
Le ge 24 letters of the alphabet? An. 276 
A general, who had _ been ſucceſsful'in war, 

Was os by his king what reward he ſhould confer upon 
kim for Nis ſervices : the general only defired a farthing 


6 . 
*7 4 18 * 


for ever 2 file, of 10 men in a file, which he could make 


with a body of 100 men; what is the amount in pounds 
Rerling * Anu. 180315723501. 9.5. 2 d. 
Pp R O B. 6. 


To find the number of combinations of any Been 
number of things, by taking any given number at a 


time; in which there are ſeveral given things of one 


13 ſeveral of — one,” 

Moe ire $55. N 

. Find, by trial, tne number of di ieren forni 
which the things to be taken at a time will admit of,. 
_ and the number of combinations there are in each, 


— — - _ 33 —_— OSD OO Oo oY oO EE OG == ooo eG 2 —— > „ © * — 
— —ä —s ———— 


ing letters, a, b, c, d; ſince, as before, with each two of theſe the 
new letter e may be combined. 
The number of combinations, therefore, in this caſe, is x +3 +6. 
Whence, univerſally, the number of combinations of zz things, 


taken 3 by 31s 1+3+6+10 &c. to m—2 terms. 
But the ſum of this ſeries = — = rod nl ; which is che 


2 
ky * fame as the rule. | 
And the ſame thing will hold let the number of things to be taken 
at a time be what they will ; therefore the number of combinations 


of mn things, taken x at a time, will = —X oy „ Xe 


Sc. to a terms. & E. D. bigs, 
15 N 2. Find 
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bo 2. Add all the combinations, thus found, together, 
and the ſum will be the number required, 


ny, . 3 ; * * 
3 . - * o 
* * 1 2 * =x vs IE F 


3 


EXAMPLES. 


1. Let the things propoſed be abe it is requir- 

to find the number of combinations made of every 3 

of theſe quantities. . 
28. Let aaabbb ec. be propoſed ; it is required to 
find the number of combinations of theſe quantities 


token 4 at a time. Anſ. 10 
How many combinations are thereinaaaabbeede, 
a & at a time? A. 13 


How many combinations are there in 44 44 4 
, taking 10 at a time? 
8 Anſ. 2819 

ry PRO B. % 


1 o find the compoſitions of any number in an equal 
number of ſets, the things themſelves Ar al Gene 


A Mulciply the number of nge ine n every 15 epatonal- 
yi together, and the ane * the anſwer re- 
„% é cn mus 94m? 4 EXAMPLES, 

$3658 Homes 03541 20051 nic gte) I) wwommnys 


— i... „ —_— 


—_— 
— 8 * — m 
ry *** 1 W * n — —— þ ws a — : g . * | 


. NC 45 5 — are e only two + a ; then, it 1s ; plain, 
that, every quantity of the one ſet being combined with every quan- 
tity of the other, will make all. the compoſitions, of two things in 
theſe two ſets ; and the number of theſe compoſitions is, evidently, 
ee: of the number of e in one ſet by that in t 6 

- ot 1 IF 
Again, ſuppoſe there are three ſets ; ; Hen thi compoſition of two, 


in any two of the ſets, being combined with every quantity of the 
third, will make all the compolitions of 3 in the 3 ſets. hat is, 
the compoſitions of a, in any two of the ſets, being multiplied by 
the number of quantities in the remaining ſet, will produce the 
compoſitions of three in the three ſets ; which is, evidently, the con- 
Nun e en of all the three number in three ſets, 9 
: me 


„45 
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1d delt na ExAMPLES. MES he 


3 Suppoſe there are 4 companies, in each of which 
there are 9 men; it is required to find how many ways 9 
men may be choſe. one out of each company. An/. 6501 

2. Suppoſe there are 4 companies; in one of which 
there are 6 men, in another 8, and in each of the other 
two, 9; what are the choices, by a compolition of 4 


men, one out of each company? Anſ. 3888 


3. How. many Changes are there. in throwing 5 dice? 


A1. 7775 
E XC HAN GE. 


Exchange is the method of ho or exchanging 


the money of one place for that of another; and conſiſts: 


*. 


in finding what ſum of money of one country will be 
equal to any given ſum of another, according to a cer- 


tam given courſe of exchange. 


The courſe of exchange is ſuch a variable ſum of the 
money of one place, as is propoſed to be given for a cer- 
tain conſtant ſum of that of another, : 

The'par e exchange is that quantity of the money of 
one country, which is intrinſically. equal to a certain 


quantity of the money of another; and it is one of 


theſe that is the conffant ſum to which the courſe is: 


compared, | 
The money in the banks of ne places is finet 


| than that which is current in thoſe Js: and the dif- 


5 


W 9 * 


3 


ſame manner of reaſoning will hold, let the number oſ ſets wt 


it will, . B. 


The doctrine of permutations, combinaticns, &c. is of very ex- 


tenſive uſe in different parts of the mathematics ; particularly in the. 


ealculation of annuities and chances. The ſubje& might have been 
urſued to a much greater length; but what has been done already 


weill be found ſufficient for moſt of the purpoſes to n * of 


this nature are applicable, 
1.3 ference. | 
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ference between any ſum as it is valued in the one or 
the other is called the agio. TD. = : 
The money made uſe of in exchange is generally ima- 
ginary; and in moſt places differs very widely from 
the money in which they keep their accounts. It is alſo 
to be obſerved, that in many places, the money made 
uſe of in exchange, and the money which is current, is 
very different, as well as that of banco and current, 
All the operations in exchange may be performed by 
the rule of three and practice. aa 


ENGLAND, urn HOLLAND, FLANDERS 
and GERMANY. | 


Accounts are kept in theſe places in guilders, ſtivers 
and pennings ; or in pounds, ſhillings and pence as in 
"England. 5 5 ie 

The money of Holland and Flanders is diſtinguiſhed 
by the name of flemiſb, and they exchange by the pound 
Kerling. | | el | 


$ pennings ©. grote or penny 
2 grotes 4. thiver 
6 Hives { a... } ſhilling 
20 ſtivers 9 florin or guilder 
2 florins _#- rix-dotlar- ©: 
6 florins pound flemiſh 
Exchange from 335. 6d. to 365. 6 d. flem. per pound 


Agio from 3 to 6 per cent. for c urrent. 
To turn current money into banc. Ft 
r 
| | As 100 wich the agio added to it, is to 100, fo is any 
given ſum current to its value banco. CE 4 
8 | 1 #., 7 


— 2 


- To turn banco money into current. 


E PR = 


As 100, is to 100 with the agio added to it, ſo is any 


dven ſum banco to its value current. 
Note, The exchange is always ſuppoſed to be made in 


bank money, and therefore current money muſt always 


be turned into banco before ſuch exchange can be * made, 
Ex AMP L Es. 


x. In 989 florins 19 ſtivers banco, how many pounds 
ſterling, exchange at 345. 3d. flemiſh per pound ſter- 


ling ? Anſ. 96 l. 6x. 114. 
2. In 6127. 14 5. 9:4. ſterling, how many dutch 


TiX- Weila, exchange 35 5. 44. 5 flem. per l. ſterling ? 
Anſ. 2603 rix-dbl. 184. 1 gr. 5 pen. 


3 In 3758 fler. 15 /. current, agio 5 5 per cent. how 


many rent ſterling, exchange at 35s. 114? 


Anſ. 3301. 55.24. 


In 4561. 8s. ſterling, how 7 many rix-dollars cur- 
_ agio 4 5, exchange 36 f. 1d. ? 

Anſ. 2069 riæ-dol. 2 for, 9 a. 

5. The courſe of exchange, this day March 20, 1779, 

between London and Amſterdam is 345. 3 d. at 27 

uſance, what ought Amſterdam to give at ſight, ſup⸗ 
poſing the intereſt of money to be 4 per cent.? 

| HE 4265 33 ky” 114 d. 


H A M B R O. 


They keep their accounts at Hambro in marks and 
ſols lub, and exchange by the pound ſterling as in 
Holland: 


2 deniers gros ſol lubs 
6 ſol lubs ſol gros 
16 ſol lubs mark 
2 marks make one Aarittle, or Hambro dollar 
3 marks rix-dollar 
livre grager pound flem. 


7 marks 
FO : Exchange 
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180 France. 


| Exchange from 32 5. to 35 6. dank eerling We” 
Agio from 18 to 20 ger cent. for — and from 30 
to 35 per crat. for flight. 
EXAMPLES. 


85 In 3459 mar. 10/6). I. banco, how many FOR” 
Bering r 30 fol. g. 1 den. per pound ſterling? 
Ans. 255 l. 45. 81d. 
2. In 1271. 35. 4d. ſterling, how many Hambro 
marks, exchange at 325 fol gror per pound ſterling ? 


1541 mar. 14% lubs | 


3: In 3065 rix-doll. 2.3 fol lubs. how many pounds 
ſte ings exchange at 32/0 $r0s, 8 den. per pound ſter- 
ling ? Anf. 7504. 149. 7 d. 
4- In 5835 rix- doll. 1 fol gros, flight money, agio 
43 per cent, exchange 35 ſel gras, 83 den. how many 
pounds ſterling ? Auf. 125 l. 7s. 54d. 
5. In 934 “. 1. 24 d. ſterling, how many rix- dollars. 
&c, Currents exchange at 33/o gres 95 den. agio 118; 
| Arſ. 4672 r1x,-4all, 22 fol lubs 
6. In 1075 marks, 14. ſal lubs current, agio 84 per 
r 2 fol gres flight, agio 47 per cent. ex- 
change 35% gras, 7 den. how many ſterling? 
An. 1291, 64 — 6d. 
| F R ANC E. 5 
Accounts are kept in France in livres, ſols and deniers, 
and they exchange by the crown tournois. 


12 deniers 1 ſol 

20 ſolss \ livre 
_ 3livres make one & ecu, or crown touren 
10 livres K ) piſtole 

24 livres C louis d'or, or guinea 


Exchange from 30 4. te 32 4. ſterling per ecu, 
s YL Ex AMP LE Ss. 
\ 1. Reduce 2989 liv. 135. 94. into pounds ſterli 
E Au. 1731. 35. phy 


SPAIN: 4 181 

2. In 4911. 175. 444. ſterling, how many livres 

en chung at 312d. ſterling per ecu? | 
 Anf. 10785 hv, 11 /ols 11 dan. 

3. In 771 L 17. 6 d. ſterling, how many French 

iſtales, exchange 307 d. per ecu? Anſ. 180 

4. Wheat comes 732 /iv. 135. 11 d. to in London, at 
5710. per crown at Jourdeaux ? Anſ. 15 1. 10 5. 344. 


S P A I N. 


Accounts are kept in Spain in piaſtres, rials and mar- 
vadies, and they exchange by the piaſtre or poten 


4 marvadies vellon, of * 

2% marvadies of plate t 

g: uartas, or w 3. | 

1 vellon 8 rial wen 

16 quartas, or 165 „„ 

34 marvadies of plate 8 rial of plate ( or dollar 
8 rials of plate piſo, piaſtre, piece of 8 
5 piaſtres Spaniſh piſtole 
2 piſtoles doubloon 


Exchange from 38 d. to 42 d. ſterling per piſo. 


EXAMPLES. 


1. Reduce 7869 rials vellon, 19 mar. into pounds 
Fan exchange 4124. ſterling per piſo. 
Anf. gol. 75. 3* d. 
2. In 8756 rials vellin, how many = of plate ? 
Anſ. 4651 rials plate, 10 gu. 
3. In 46 51 rials of plate, 10 9. how magy rials vellon ? 
Anſ. 8756 
4. In 89641 quartas, how many pounds ſterling, 
exchange at 392 d. per piaſtre? Anſ. 1151, 5 s. 24d. 
5. In 9764 rials of Plate, how many pounds ſterling, 
exchange at 417? _ Anſ. 2121. 195. — 3 4. 
6. In 89/7. 25. 113d. ſterling, how many rials of 
plate, &c. exchange at 401 d. per piece of eight? 
aw 4265 rials Plate, 13 5 


7* In 


x82 | V E Nn E. 


7. In 2561 5%, 5 rials plate. 3 4+ how many pounds 


filing exchange 411 l. Anſ. 4421. 195, of 4. 
ht goods in Spein to the value of 547268 


c 5 exchange 405 d. ſterling, how many pounds 
ſterling muſt I {ell them for in England to gain 20 per 
_—_ . 973 J. 165. 234. 


PORTUGAL. 


Accounts are kept in Portugal in reas and milreas, 
and the exchange is dy! the milrea. 


400 reas "UE 1 | 
1000 reas, of 24 cruſadoes J make one 2 milrea 


Exchange from 60 d. to 67 d. ber milrea. 


nn 


1. In ot. 17 5. 10 d. ſterling, how many milreas 


exchange at 55. 92 ſterling per milrea ? 
| | * Anſ 2072 milreas, 333 reas 


2. In 669 mil. 72 reas, how many pounds ſterling, 
exchange at 56. 74, Anſ. 1861. 155. 73 d. 

3. In 7541. 18s. 6d. ſterling, how many cruſadoes, 
exchange 6427 Anf. 70224 cru, 

4. In 2729 ee 37? reas, how much ſterling, 
exchange at 62 d. 3 Anſ. 282 l. 1. 5. 10 d. 


v E N I C E. 


A hey keep their accounts at Leghorn in dollars, ſoldi 
and denari, and exchange by the ducat and piaſtre. 


12 denari ſoldo 
20 ſoldi lira, or piaſtre of Le horn 
5zſoldi bank * 5 groſſo * p 
2:4 groſſi ducat. 

Exchange from 52 d. to 54 d, * 4. 10 from 45 d. 
to 54 d. per piaſtre. 

Akio 20 per” cent. 3 


| ExanrLs. 


we 4 ” 
* 5 SAR T 1 — 5 

N * 881A. | 1 

o a * 5 1 8 4 A * 

* 
LE . 125 3 4 
- __ Z 
» * 
* 11 


Find 5 ans | 
1. In 2581. 175. 9 d. ſterling, how many piatre 
of n., exchange at 47 d. per piaſtre? 
. Anſ. 1412 pias. 16 ſol. 9 den. 
4 In 7456 pias. 9 fol. 6 den. lire ne how many 
pounds terling, En being at 497 d. per piaſtre ? 
Asnſ. 2261. 7. 11d. 
. Reduce 1459 duc. 18 ſol. 1 den. bank money of 
Wende into ſterling money, exchange at 474 d. ſter- 
ling per ducat. Anſ. 290 l. 95. 22 . 
4. In 4789 duc. 19 /ol. 3 den. current money, how 
many pounds ſterling, exchange at 45. Id. per ducat 
banco, and-agio 20 per cent., An}. 8141. 195. 24. 
5. In 415 J. 17s. 4 d. ſterling, how many ducats, 
Sc. current, agio 20 per cent, and exchanged at 53 4. 
per ducat? Anſ. 2269 duc. 19 greſſi 
6. In 100/. ſterling, how many piaſtres of Leghorn. 


exchange 524 d. per ducat ? Anſ. 2834 121 5 fol. 8 den. 


e 4 


They keep their accounts at Peterſburg in rubles and 
_— and exchange by the Tos, 


— 


3 copecs 5 altine 5 
JO Copecs ; grivena 55 2 
338 make one 55 e 

2 politins ' F ruble 

2 rubles ducat. 


Ruſſia exchanges with Lanka 1 5 way of Hambro 
or Amſterdam, at the rate of 48 to 50 ſtivers per ruble; 
and ſometimes _ to London from 45. to 5 . per 
ruble. | 
E x AR 7 LE s. 

1. In 614 J. 145. 9 d. ſterling, how many rubles, 

Ec. 8 at 45. 8 0. ſterling per ruble ?? 
ö Anſ. 2634 rub. 59 1 


&<;- 


7 
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2, In 674 l. 17.5. 6 d. ſtecling, how many rubles, 
exchange 49 ſtivers per ruble, and 33s. 91 d. flemiſh 
per pound ſterling ? Anſ. 2792 rub. 4 gr, G cob. 2 p. 

A merchant at London remits to his correſpondent 
at Peterſbourg 4711. 175. 4 4. fer. exchange 34 s. 
9d. flemiſh per pound. fer. for Amſterdam, end- the 
exchange from thence at 50 ſtivers per ruble, how ma- 
Wag fubies muſt dhe correſpondent receive ? 
 Anſe 1967 rub; 68 cop. 
_ 4. erg 8 Archangel per bill of exchange 
45 Sub. 46 c exchange 122 copecs per rix dollar 
of 50 ſtivers, and: 34 f. 7 d. flemiſh per pound ſterling: 
how much ſterling is the ſum? An. 923 l. 95. 14 d. 
4. In 4675 rub. 46 cop. how many pounds ſterling ? 
exchange 122 copecs per rix-dollar ourrent, agio three 
8 cent. and 34 3. 7 4. flemiſh per pound ſterling. 
; Anſe 896 l. 11, 21 6. 
a6 "Ia 1675 dicks % co. how. many pounds ſterling ? 
"change: 122 copecs per rix-dol;ar current, agio three 
fer cent. and 34 . 7 6 flemiſh per pound ſterling. 
| 4% aſe 59Þ /. 115. LIES. 


POLAND AND: PRUSSIA. 


They keep their accounts at Dantzi 8 in florins, gros,, 
and penins, ,and e by the gros. 


18 penins. gros 
18 gros ee 35305 oat © 
30 gros make one & florin or poliſh alles, 
3 florins : ; rix- dollar 
2 rix-dollars Tgold ducat 


* Brchange i is made with- poland and Pruſfia by way of 
Holland, the Funde being from _ to 29 5 en 


pound flemiſnu. 
a 


In 478“. 14. 9d. ſterling how many, nm 
ee. exchange 245 groſſi per pound flemiſh, and 330. 
LL 1 femiſh be pound ſterling ? . 6628 3 27 f. 10 wy 


Sz2 Fg: 


4 


— 
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2. In Fiona flor. 14'g. 2 pen. Poliſh, how many pounds 
fler ling, exchange 260 4 Pol;ſh groſi per pound flemiſh, 
and 345%. 8 d. flemiſh per pound ſterling? 

Anſ. 4611. 145. 6d. 

3. In 8751. 145. 89. ſterling, how many rix-dol- 
_lats, Sc. Poliſh, exchange 290 groſfi Poliſh per pound 
flemiſh, and 345. 4 d. flemiſh per pound ſterling? 
| Anſ. 4844 vrix doll. ꝙ g. I pen. 


4. In 6741. 185. 4 d. ſterling, how many Poliſh | 


- antes Sc. exchange 274 Poliſh: groſſi per pound flem- 
iſh, and 355. 64. flemiſh per pound ſterling ? 


- Anſ. 10941 guil. I57. 13 * 


; 5. In 5461. 175. 84. ſterling, how many gold du- 


cats, exchange 295 groffi per pound flemiſh, and 335. 
10 4. r per pound ſterling ? 


Anſ. 1516 45 37.7 * 


s WE D E N. 


They keep their accounts at Stockholm in copper 
dollars, and orts, or in filyer dollars, and exchange by 


the copper dollar. | 
8 penins 3 wo ? runſtychen 
1 runſtychens ſtiver, or whitton. 
8 ſtivers marc 


10 ſtiversand 2 runſtychens copper dollar 


or 32 runſtychens 
3 copper dollars and 32 ſtiv. 
or 96 runſtychens, or 4 marc. | 
24 marcs J 5 3 copper rix-dolJar. 
The exchange here is ſubjeR to great variations, but is 
uſually from 46 to 50 copper dollars per 28 * 


N one 


ſilver dollar 


ExXAMPLES. 


4: * 174. 6 d. ſterling, how many copper a0. 
lars, exchange 48 4 copper dollars per pound ſterling? 
Anſ. 7123 cop. doll. 14 Tun. 


2. In ; 


a * 0 
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2. In 5464. 195. 62 d. ſterling, how may filver 
dollars, exchange 49 4 copper dollars per pound fierling? 
3 57 to 9025 fil. dull. 11 run. 5 peu. 
3. In 674 l. 115. 6 4. ſterling, how many marcs &c. 
exchange 48 copper dollars per pound ſterling? 
N Hin. 43172 mare, 7 H. II per. 
4. In 1676 fikver doll. 18 run. 7 pen. how many 
pounds ſterling, exchange 49 copper dollars per pound 
Rerling ? Anu. 714. 178. 45 d. 
S8. In 1111. 5. 22 d. ſterling, how many Daniſh 
rix - dollars, exchange 35 s. 7 d. flemiſh per pound ſter- 
Jing; 106 Amſterdam r1x- dollars current for 100 Daniſh 
zix- dollars, and agio 3+? An}. 465 dan, rix-doll, 
Accounts are kept in Ireland in pounds, ſhillings and 
.pence Iriſh, divided as in England; but having no coins 
of their own, they are ſupplied by the different countries 
with which they train. — 
The courſe of exchange between England and Ire- 
land is from 5 to 12 per cent. according to the balance 


1 5 


* 


EJ ANMPI ES. 


L. London remits to Ireland 787 I. 15. ſterfing; 
how much Iriſh muſt London be credited, exchange 
at 115 fer cent.? An. al. 65,64. 

2. Ireland remits to London 879 J. 6s. 6 d. Iriſh; 
how much ſterling muſt Ireland be eredited, exchange 
II I p cnw tik Anſ. 7871. 15. fler. 

AMERICA any TRE WEST INDIES. 

In the American colonies and the Weſt Indies ac- 
counts are kept in pounds, ſhillings and. pence as is 
England, and their money is called currency. 

The ſcarcity of caſts obliges them to ſubſtitute a paper 
eurrency for carrying on their trade; which being ſub- 
ject to many caſualties, ſuffers a very great diſcount for 


ſterling in the purchaſe of bills of exchange. 1 
. 2 EXAMPLES», 


8%; 


nnr. of EXCHANGE; 187 
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i Ex AM PHI ES. 1 

8 Philadelphia is indebted to London N 145; 

9 d. curreney; what ſterling may London reckon to be 
remitted when che exchange i „ 

Anſ. ooo l. 85. 5 d. 7 
2. London conſigns to Virginia goods amounting 10 
578 l. 195. 6 4. which are ſold for $47. I5's. 6 4. cur- 
rency, what ſterling ought the factor to remit, deducting 
pon cent. for commiſſion and charges, and what does 
ndon gain per cent. upon the adventure, ſuppoſing the 
exchange at 30 per cent.? An. 81. gs. 37 d. 
3. Virginia is indebted to London 575 J. 195. 64. 

pg with how much currency will London be 1 


dited at Virginia, when the e is 855 2 per cent. Þ 
Anſ. 767 l. 195. 44 


| ARBITRATION. oF EXCHANGES. 


As the price of exchange, in every place, is conti- 
nually varying, the arbitration is nothing more than a 
method, of finding ſuch a rate of exchange between any 

two places, as ſhall be in proportion with the rates aſ- 

ſigned between each of them and a third place, And it 
is by comparing the par of exchange, thus found, with 
the preſent courſe of exchange, that a perſon can judge | 
which way to remit or draw to the moſt advantage, and 
what the advantage ſhall be. 
All queſtions in this rule may be performed by one 
ot more operations in the rule of three, 


EzA 


1. If the exchange between London and Amſterdam 
be 33s. 9 d. per pound ſterling, and the exchange be- 
tween London and Paris be 32 d. per ecu : what is the 

par * arbitration between Amſterdam and Paris ? 
| Anſ. 54 d. flem. per ecu 
2. Amſterdam changes on London at 34 5. 4 d. per 


W ſterling, and on Liſbon at 52 d. flemiſh for 400 
| reas « 


188 ARBITRATION! of EXCHANGES. 


reas : how ought the exchange to go between London 
and Liſbon? . ' Arſe 75 +35 d. ferling per milrea 
2. London exchanges-on, Amſterdam, at 345. 9 d. per 

pound ſterling, and on Liſbon, at 5 5. 5 3 d. per 

milrea: what is the arbitrated price between Amſterdam 


* 


* 


4. London is indebted to Peterſburg 5000 rubles : now . 
the exchange between Peterſburg and England is at 50 d. 
per ruble; between Peterſburg and Holland go d. per 

ruble; and between Holl.nd. and England 365. 44. : 
Which will be the moſt advantageous en for Lon- 


hy 


don to be drawn upon? Anſ. London will gain l. 


b 2” WM 


4 


2116. 1 $4: ty mating payment by way of Holland. 
. Amſterdam hath, orders to remit a certain ſum. to. 
Cadiz.; at the time of this order Amſterdam can remit 

to Cadiz at 94 f 4. fer ducat of 375 marvadies, and 
London to Cadiz at 38 d. per piaſttè of 252 matvadies: 

Which will be the moſt advantageous for Amſterdam to 

_ emit directly to Cadiz, or by London, the change 

_  Petween Amſterdam and London being 35 ,. 10 guild. 
er pound ſterling? 40. 18 f. 8 d. T per cent. in fa- 


, A merchant at London hath 000 Beh in the 
bank at Amſterdam, and was offered 22 d. ſterling 
S 3 12 1 . rn in 
apiece for them; but not liking the offsr, he indotſed a 
bill for the whole to his factor at Paris; who brought 
the money to France, by exchanging at 55 d. flemiſh 
per crown. He allowed the factor 4 per cent, commil- 
ſion for his trouble, and then drew upon him for the 
whole, exchange at 32 4; per ecu: how much was this 
enter chan che affor at 22 d. per guilder? & _- 
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MISCELLANEOUS QUESTIONS. 


1. What part of 3 4: is a third part of 2 d. Auf. 2 17 
2. A has by him 1 £ ctot. of tea, the prime coſt of 
which was gb /. Now, granting intereſt to be at 5 per 
cent. it is required to find how he muſt rate it per Ib. to 
„B, ſo chat by taking his negotiable note, payable at 3 
months, he may clear 20 guineas by the bargain? | 

| Anſ. 145. 1434. 

What annuity is ſufficient to pay off 50 millions 

of pounds i in 30 years at 4 0 cent. eben enen intereſt ? 
Anſ. 28915051. 

* Sold a piece of cloth containing 1000 fiemilh ells 


for 850 guineas, and' gained upon every yard = of-the 


prime colt of an wr, on ell: what did the whole piece 
ſtand me in mn 1 NR YEE IPOS 
5. The hour and minute hand of a clock are exactly 


| together at 12 0 clock ; when are they next ee ? 


Anſ. 1 b. 5 I min, 
6. There is an TR ”y miles in circumference, and 
3 ſootmen all ſtart togerher to travel the ſame way about 


it; A goes 5 miles a day, B 8, and C10: when will 


they all come together again? aa, 
7. Sold goods for 60 guineas, and by ſo doing Jet 17 


per cent. whereas ought," in dealing, to have cleared 
20 per cent.: how much were they ſold under their juſt 
value:? | An ſ. 28 J. 15. 8 220 


8. If, by ſelling goods at 25. 3 d. per Ib. ] clear 
cent. per cent.; what do I clear per cent. by ſelling them 
for 9 guineas per ctot. ? Anſ. 50 per cent. 

9. Laid out in a lot of muſlin 500 /. but upon exa- 


mination, 3 parts in 9 proved to be damaged, fo that I 


could make but 5 5. per yard of the fame, and by ſo do- 


ing find F loft 50 l.: at what rate per ell am I to part 


MA 


with the undamaged Fug ſo that I may clear 50 J. by 
mn eras 115. 72 & 


10. A 


199 Mt1scErLAantous QuesTIONs, | 

10. A young hare ſtarts 40 yards before a greyhound, 
and is not perceived by him till ſhe has been up 40 ſe- 
conds; ſhe ſcuds away at the rate of 10 miles an hour, 
and the dog, on view, makes after her at the rate of 
18: how long will the courſe hold, and what ground 
will be run over, beginning with the out- ſetting of the 
dag? Anſ, 60 A ſec. and 5 30 yards run, 
11. A traveller leaves Exeter at 8 o clock on monday 
morning, and walks towards London, at the rate of 3 
miles an hour, without intermiſſion; another traveller 
ſets out from London at 4 o'clock the ſame evening, and 
walks for Exeter at the rate of 4 miles an hour conſtantly; 
now * diſtance between the two cities to be 

1 30: miles, whereabouts on the road will they meet? 
Anſ. 69 J miles from Exeter 
12. A reſervoir for water has two cocks to ſupply it; 
by the firſt alone it may be filled in 40 minutes, and by 
the ſecond in 50 minutes; it hath likewiſe a diſcharg- 
ing cock, by which it may, when full, be emptied in 
25 minutes. Now, if theſe three cocks. are all left 
open when the water comes in, in what time would the 
eiſtern be filled, ſuppoſing the influx and efflux of the 
water to be always alike ? Anſ. 3 b. 20 min. 
13. A man being aſked how many ſheep he had in 
his drove, ſaid if 1 had as many more, half as many 
more, and ſeven ſheep and a half I ſhould have 20: 
how many had he? . | 44. - 
184. A perſon left 40s. to 4 poor widows A, B, C 
and D; to A be left 3, to B 2, to C and to D, de- 
ſiring the whole might be diſtributed accordingly: what 
is the proper ſhare of each? Anſ. A's ſhare 14.5. O 35 d. 
1i105.0446.:Cs 85.5334. D's 7.5. 0,44 

15. How many oaken planks will floor a barn 60 f 


© 


+ feet long, and 33 3 wide; when the planks are 15 feet 
long and 15 inches wide? 1 af 


7 16, The 


108 


* 
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16. The amount of a ſum of money which had been 
put out to intereſt is 100 J. and the principal is juſt 7 
times as much as the intereſt ; what is the principal ? 


Auf 87 1. 10 4. 


17. What number is that of which 9 is 2 of it? 
Anſ. 1 33 
18. A perlon dying worth 5460 J. left his wife with 
child, to whom he had bequeathed, if ſhe had a ſon 4 of 
h s eſtate, and the reſt to his ſon; but if ſhe had A 
daughter, 3 to the daughter and the reſt to her mother, 
Now i it happened thatſhe had both a ſon and a daughter; 
how muſt the eſtate be divided to anſwer the father's in- 
tentions? Anſ. The daughter's part is 780 1, the fon's 
3120 l. and the mother's 1560 J. 
19. A general diſpoſing of his army into a ſquare 
battle, finds he has 284 ſoldiers over and above; but 
increaſing each fide with one ſoldier, he wants 25 ſol- 
diers to fill up the ſquare : how many ſoldiers had he? 
| Anſ. 24000 
20. I would put 60 hogſbeacds: of London *. into 
30 wine pipes, and defire to know what the caſk-muſt 
hold that receives the difference; 231 ſolid inches being 
the gallon of wine, and 282 that of beer? 
Anſ. 143 gall. 2 qu. 33 rem. 
21, A tradeſman increaſed his eſtate annually 3 part, 
abating 1001. e! he uſually ſpent in his family; 


and at the end of 3 2 years, found that his net eſtate 


amounted to 3179 J. 115. 8 d. what had he at his out- 
ſetting? Anſ. 14214, 71. 644. 
22. A perſon after pending x of his yearly income 
plus 10/. had then remaining 3 plus 154. : What was 
his income? Anſ 150 J. 
23. here is a prize of 212 J. 14 5. 7d. to be divid- 


ed amongſt a captain, 4 men, and a boy; the captain 


is to have a ſhare and a half; the men each a ſhare, and 
the boy + of a ſhare: what ought each perſon to 1 
Anſ. The captain 54 l. 14 5. 07 d. each man 36 l. 95. 45 4. 


and the boy 121, 3s. 14 d. 24. A 
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192 MiscELLANEOUs QUESTIONS, 
24. A ciſtern containing 60 gallons of water has 3 
unequal cocks for diſcharging it; the greateſt cock will 
empty it in 1 hour; the ſecond in 2 hours, and the 
third in 3: in what time will it be empty if they all run 
together Ju. 32 K minutes 
25. In an orchard of fruit trees, 3 of them bear ap- 
ples, à pears, ; plumbs and 38 cheries : how many 
trees are there in all!? E Anſ. 600 
256. A perſon who was poſſeſſed of a3 ſhare of a cop- 
per- mine, fold £ of his intereſt therein for 1710 /.: what 
was the reputed value of the whole at the ſame rate? 
. LES "2-8 £1 e | Anf. 3800 /. 
27. Suppoſe the ſea allowance for the common men 
to be 5 /b's of beef, and 3 %s of biſcuit a day, for a meſs 
of 4 people; and that the price of the firſt is-24 d. per 
15. and of the ſecond 1 d.; now, if the ſhip's company 
be ſuch that the meat they eat coſt the government 12 
guineas per day; what muſt they pay for their bread per 
week ? 8 1 Aa}, WL. $4.7 46. . 
228. If the ſcavenger's rate, at 14 d. in the pound 
comes to 6s. 74 d. where they uſually aſſeſs +-of the 
rent; what will the king's tax for that houſe be at 4 5, 
in the pound, rated at the full rent ? Anſ. 131. 5 J. 
29. A can do a piece of work alone in 10 days, and 
B in 133 ſet them both about it together, in what time 
will it be finiſhed? 41. 5 25 days 
30. B and C together can build a boat in 18 days; 
with the aſſiſtance of A they can do it in 11 days; in 
what time would A do it by Hhimſelf? Anſ. 282 days 
31. If A can do a piece of work alone in 10 days, 
and A and B together in 7 days; in what time can B 
do it alone? 77 : 1 1 days 
32. A, B and C can complete a piece of work toge- 
ther in 12 days; C can do it alone in 24 days, and A 
in 34 days; in what time could B do it by himſelf ? 


A 


* — 
1 7 


MisceL.taneous QuasTIONS; | 193 
33. A can do a piece of work in 3 weeks; B can do 
thrice as much in 8 weeks, and C 5 times as much in 


12 weeks ; in what time can they Gniſh it jointly ? 


Anſ. 5 days, 4 hours 


It a cardinal can pray a ſoul out of purgatory, by 


bias, in an hour, a biſhop in 3 hours, a prieſt in five, 
and a frier in 7; in what time can they pray out 3 
ſouls, all praying together ? Anſ. I ho. 47 m. 2377 et. 


35. A tradeſman begins the world with 10004. and finds 
that he can gain 1000 in five years by land trade alone; 


and 1000 J. in 8 years by fea trade alone; and likewiſe 
that he ſpends 1c O0. in 24 years by gaming; 1 * 


will his eſtate laſt if he dae all three? 
Anſ. 1 37 1 years 
36. Bought 120 oranges at 2 a penny, and 120 more 
at 3a penny, and fold them all together at 5 for 2 d. 
what did I gain or loſe ny the 2 Anf. Loft 4 d. 


37. In een e og the — threw out 17 hogſheads of 


ſugar, worth ead, the * of which 


came but to + of — OY they os overboard ; | beſides | 
which they Sh out 13 iron guns, worth 181. 105. 
a piece; the value of all theſe amounted to 2 ef the 
ſhip and lading; it is required to find what value came 


into port. Mnf. 4337 l. 155. 63. 

38. A water tub holds 147 gallons; the pipe uſually 
brings in 14 gallons in 9 minutes; the tap diſcharges, 
at a medium, 40 gallons in 31 minutes; now, ſuppoſing 
theſe both to be care leſsly left open; and the water to 


be turned on at 2 o'clock in the morning ;. a ſervant at 


5, finding the water running, ſhuts the tap, and is ſo- 
hcitous to know in what time the tap will be filled after 
this accident, in caſe the water continues to flow: from 
the main. Anſ. 7 be tub will be jull at 3 min. 48 A ſec. 


after 6. | 
2309. Part 1500 J.; give B 72 J. more than A, and C 
142 J. more t an B. An. A's fhare is 414 21. B's 


a- 


486 31. C's 598 Ft. 
1 40. A 


8 Ne ; 
* 
* 
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194 MisckL LAN OU QUESTIONS. 


40. A and B venturing equal ſums of money clear by 
Joint trade 154 J.; by agreement A was to have 8 per 
cent. becauſe he ſpent his time in the execution of the 
project; and B was only to have 5: what was A al- 
Jowed for his trouble ? A. 38 l. 101. 944 4 
41. A, B and C are to ſhare 1000d0 J. in the pro- 
portion of 2 I» 4 and 4 reſpectively; but C's part being 
Joſt by his death, it is required to divide the whole ſum 
9 between the other two. 
 Anſ. As part is 57142 123, and B's 42857 + 
42. A ſtationer ſold quills at 113. a thouſand, "= 
which he cleared j; of the money; but growing ſcarce 
he raiſed them to-1 34. 64. a thouſand; what did he 
clear per cent, by the latter price? Anſ. 961. 75. 232d. 
43. Required the leaſt number that can be divided by 
1, 25 3: 4, 5 65 7, 8 and 9 without leaving a _ 
mainder. - Anſ. 2 
44. Suppoſe a man has a calf, which: at the * of 
three years begins to breed, and afterwards: brings a fe- 
male calf , year; and chat each calf begins to breed 
in like manner at the end of three years, bringing forth 
a cow calf every year; and that theſe laſt breed in the 
ſame manner, Sc.; to determine the owners whole 
Lock at the end of 20 years. Anſe 1278 
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eARTTHMETICAL TABLES. 
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Ldenotes nds. ehillings, and dp pence. 
4 is 1Harthing, or 1quarter of any thing. 


| | [apotheearies uſe this wei! 


| 


Nrstenariox Table. PENCE Table. 
3 4 
5 2 20 „ „ 1m 1 
8 Z 2 8 2, 6 : 8 — 
1 40 — 3 4 36 — 3 
33 8 . — 4 2 14 
3 8 7 8 þ - =: ! > Ä 5 
: 8 2 2 8 E 5 5 5+ 0, ( 
a 2 S- ' 
101111134 |; 2; 
S SSS S2 3 1%] 8 
EE 342.527 309 PRES: 3.4 ' 8 £1 
Me 9 £ 7 2 : - l Wc: 9-2 1 10 
9 8 7 6 3 4 120. ))) PPE IIs nyo ee 2 
„„ errno 
„„ 4 farthings. . make. i penny, 
9 8 i 12 pence.............. 1 ſhilling 
9 9 zoſhillingnss . ..1 pound. 
ATABLE of the C uſtomaryWerghte® Goods TROY Weight. 
A Firkin of Butter . 56 24 Grains make 1 penny w! 
— . 64 20 penny w. l ounee 
A Barrel of Pot Aſhes : 200 [12 ounces... .. 1 pound 
A Bareelot Anchovies...---------------- 30 
A Barrel of Candles. 120 By this weight are weighed 
ABarrel of Soap 5 Jewels, gold, ſilver, corn, 
ABarrel of Butter. 224 | bread and liquors. 
AFotherof Lead is 2394 c ew: 
A Stone of Iron . ENS ? 14 5 
A Stone of Butchers Meat. 8 JAPOTHECARIES Wet. 
A Gallonof Tram Ol-....-.-..- -- __ 751 20 grains make. 1ſcruple 
AFaggotol Steel --...........-...------120 | 3 feruples 1dr 
ASTD... + Sr . 10unce 
A Seam of Glaſs is 24 Stone Or... 120 {120unces....... pound 


incompoundingtheir med] - 
cines, but theybuy their drugs 


2 . half penny. or a half of any thing. 

J. 8 farthings, or 3 quarters of any thing. Hy Avoirdupoiſe weight . 
BREAD. HAY. 

A Peck Loaf weighs 17:6:1 | 361bs old hay) 3 

5 U „ ö 

—. 4:5:8 | 36 truſses.. a load 


—— = 
— — — 
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AVOIRDUPOISE Weight. 


10 drams..... make... 1 ounce 
16 ounces...............1 pound 
28 pounds.. ....1 quarter 
4 quarters 1 hund*weight 
20hundiw:. „ 


Wo 

By this weight are weighed all things 
of acoarſe or droſsy nature: ſuch as 
butter. cheeſe.fleſh. grocery wares. 
all mettals. except gold and filver. 


ALE and BEER Meaſure. 


2pints.... make. 1quart 


4 quarts. ...............1 gallon. 

„„ 1 firkin of Ale 

9 gallonns 1 firkin of Beer 
2 frkins . 1kiiderkin 

2 kilderkins_ . I barrel 

3 kilderkins... . . 1hogſhead 

3 barrels ........ ..- 2 bart; 


Note. the ale gallon contains 282 
cubie inches. In London the ale fir- 
kin contains 8 gallons, & the Beer fir 
kin g. other meaſures being in the 


By this meaſure ſalr, lead, ore, 
| oyſters,corn & other dry goods 
are meaſured. 


ſame proportion . 
| COAL Meaſure. 5 
by... „ A buſhel 3 
es ns ns pe ads LONG Meaſure. 
9 buſhels........ 1Vator Strike 
36 buſhels......_........1 chaldron 5 barley-corns. make 1 inch 
21 chaldrons 1 ſcore . 12 inches....................2 foot” 
SIDE v 
—— x —_—_s 
DRY Meaſure : 52 yards 3 A pole 
2 pints RO make 1 youre 4 ˙ ns 1 furlong 
2 quarts. 1 pottle c 5 
2 pottles 1 gallon 3 furlongs 1 mile 
2 gallons..............1 peck „( ͤ -— 2007 
333333 1 buſhel 60 geographical miles, or 
8 buſheliss quarter 
5 quarters _ 1 weyorload 692 ſtatute miles u 1 degree 
4 buſhels 1coomb 360 degrees. . circumference 
VVV 1 buſh. water mea”. of the earth. 
10 coombs.........._ ..1wey ; 
— ͤ i 


WOOL Weight. 


CUBIC Mealure. 
1728 cubic inches I cubic foot 
27 cubic feet 1 cubic yard, 


7 1bs. ---.-.- make... Acne 
2 cloves._.._..--------..1 ſtone 
» Hows: -:. ne 

%% 
— = <>. .. .1fack 


Wall ama. 


KR 3. 


4 oe oy 4 O- 23 a> 


en — 5 am 
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WINE Meeaſure. 


2 pints... make. ..1 quart 

4 quarts.....--.- - ..1 gallon 
42 gallons. 1 tieree 
63 gallonss 1 hogſhead 
5 1 puncheon 
I pipe or butt 
„„ Þ wy RR 


By this meaſure, brandies. ſpirits. 


perry, cyder, mead. vinegar. oil and 
honey are meaſured. 


But leap ear. comingonce in ſour 4 


— — 


The number of days in 
each month. 


Thirty days hath September, 
April, June, and November: 
February hath twenty eight alonÞ, 
And all the reſt have thirty one ; | 


Doth give to Februaryonedaymore. 


and 10 gallons make an anchor. 


Note.231 ſolid inches make a gallon, 


We 


CLOTH Meaſure. 


4nails.. . . make. i quarter 

% V 1 7ard 

3 quarters tell flemiſn 

5 quarters 1 ell engliſh 
5 1 ell french 


PRACTICE Table. | 


SQUARE Meaſure. 
144 ſquare inches. i ſquare foot 
 gfquareſeet__._. 1ſquare yard 
304 ſquareyards...1 ſquare pole 
40 ſquare poles... 1ſquare rood 
4 ſquare roods. i ſquare acre 
— 


a 


| TIME. 
60 ſeconds. ...make... minute 
6o minutes 1 hour | 


"'7 OOO ooo 


— —y—x ww — - = 


4 weeks.. .. month 
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For the Uſe of PRoricizxrs in MaTHeEMATICAL 
5 LEARNING: 


5 Lately publiſhed in 4to. Price 12 8. in Boards, © 


| HE DocTrineg of the SyHERE, in Six Books, 
1. Containing ſome preliminary Properties of the 
Cone. 2. The General Doctrine of the Sphere. 3. Of 
| Spheric Angles and Triangles. | 4. Of the Orthographic 
Projection. 5. Of the Stereographic Projection. 6, Of 
Spheric b age arr1e © To which is added an Appendix: 
containing the Solution of a Problem, for aſcertaining the 
Latitude and Longitude-of a Place, together with the appas 
rent Time. IIluſtrated with Copper-plates. | 
By the Rev. GzoRGB WALKER, F,R.S 
Printed for J. Jon nson, No. 72, St. Paul's Church Yard. 


Where may be had for the Uſe of Schools, 


1. Tus AccounTanT. Containing Eſſays on Books 
keeping by Single and Double Entry. In which the Reaſons, 
of the practical Rules are ſhewn, and the whole is Illuſtrated 
by proper Examples, in Six Sets of Books, viz. 1. Book- 
keeping by Single Entry. 2. A wholeſale domeſtic Trade 
by Double Entry. 3. Foreign or Merchants Accounts, in- 
cluding both employing Factors, and acting as Factors: alſo 
Company Accounts. 4. The Retail Shop-keeper. 5 
Stewards Accounts. 6. Weſt- India Factorage. 
Alſo the Nature of Bills of Exchange, with a-copious and 
accurate Table of Foreign Money, &c. The Second Edi- 
tion. By B. Donx, . Price 48. bound. 2 EP. 

2, TRE GEoMETRICIan. Containing Eſſays on Plane 
Geometry, and Trigonometry, with their Application a: 
Variety of Problems. The Second Edition. By the ſame. 
Price 6s. bound. | 5 3 

3. The WRITING MaASTER's and ScyoLar's Mo- 
TUAL ASSISTANT. Conſiſting of An Introduction to the 
Art of Writing, with Dire&tons for Writing all the various 
Hands now uſed ; alſo a large Collection of Sentences for 
Copies, School-pieces, Forms of Bills, Notes, Receipts, 

& c. &c, By T. Chapman. Price 28. 2 $5 * 
4. TRE STUDENT's PockET DICTIONARY 3-0r A >. 
CoMPENDIUM of UNIVERSAL HISTORY, CHRONOLOGY: - 
and BrocRaPnr, from the received Ara of the Creation of 
the World, to the preſent Time. In Two N 1 * * 


Books or the Ur of Senoors: 
Th PART. 1. | 


_ _ Containing the moſt im portant Events of Sacred and Pro-- 
PART II. 


A conciſe Account of the Lives of the moſt eminent Men of 
every Age and Country, in every Rank and Profeflion ; con- 
taining a greater Number of Lives than are to be found in any- 

Untverſal Biography hitherto publiſhed in any Language. 

Both Parts are illuſtrated by the moſt authentic Chronolo- 
gy, and the Authorities of the beſt Writers, ancient and mo- 
dern. By TroMas Mon riuER, Eſq. Price 3s. 6d. bound. 
_ $5. A FarRHEA's InsTRUCT1IONS : Conſiſting of Tales, 
Fables, and Reflections, deſigned to promote the Love of 
Virtue, a Taſte for Knowledge, and an early Acquaintance 
with the Works of Nature, A New Edition, complete in 
One Volume. Price 4. 1 

„ The Writers of the Monthly Review ſpeak of this 
Work in the following Terms: — So few Books have 
e been written for the Uſe of young Perſons, which, while. 
% they convey moral Inſtruction, are adapted to improve the 
„ Underſtanding and Taſte, that it is with particular Plea. 
& ſare we ſee a Writer of eſtabliſhed Reputation condeſcend- 
<< ing to employ his Pen in a Work of this Nature. Theſe 

% moral Tales (written by Dr. P=zzcrvar of Mancheſter, 
& for the Uſe of his own Children) are well adapted to an- 
« ſwer the valuable Ends which the Author propoſes—inſpir- 
ing the Minds of Children with virtuous Sentiments, 
A „ awakening their Curioſity, leading them by eaſy and a- 
„ preeable Steps into the Knowledge of Nature, and giv- 
| 
| 


il << ing them an early Taſte for Propriety and Elegance of 
: „% Language.- | | | 
Wo „ The Author has wholly avoided: the Extravagancies of 
: 4 Fiction, and has drawn his Materials principally from lit- 
4 tle Domeſtic Occurrences, Hiſtorical Anecdotes, Natural 
4 Objects, and Philoſophical Obſervations and Diſcoveries.” 
Their Reviewof the ſecond. Volume is given in the follow- 
ing Terms :— This ſecond Volume bears equal Marks of. 
44 ſolid Judgment, elegant Taſte, a ſcientific Acquaintance 
« with Nature, and an amiable Goodneſs of Heart. It is 
a Work adapted not only to afford agreeable and uſeful. 
4 Inſtruction to young Perſons, but to ſuggeſt many valu- 
4% able Hints to Parents, in executing, the difficult Taſk. of: 
& Education.” | 
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